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ABSTRACT

NéurodéVEiopméptai Treatment (NDT), based on neuromotor developnent
amoﬁé nonhandicapped infants and young children, is presently the most
popular motor training approach with cerebral palsied children. Empirical
are lacking. In response to the absence of.a data base, the théo?étic§1
basis and effectiveness of NDT was iﬁﬁé%f?ééfé& across §§Véh cerebral :
ﬁéiéié&; §éVéFéfj ﬁéﬁ&%ééﬁﬁé& éﬁiiaféﬁ;.é§é§-2%éfé 12 years. Results
indicated that ﬁféiﬁiﬁg had a §Eéfi§fiééi]j‘é?ﬁﬁifiééﬁf effect for four
children, and Eﬁé visual analysis suggested a training effect in the
'aéfé of two of these ?65F'Eﬁi1dféﬁ: Theoretical relationships éﬁéﬁg'
Sﬁﬁéfﬁairféﬁfé reflexes_and ﬁééﬁai motor patterns were ﬁéfiéﬁﬁﬁéfféd by
means for baseline and training were ﬁSéd to represent the data, but not
when the slopes were used in the analysis. 'BééédéérFé§61E§ Wé;é-ﬁéf
consistent across all children, it was suggested that future research

" focus on subject characteristics that may relate to the effectiveness of

therapy package. . s
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INTRODUCTION 4
Cercbral palsy is a common physical handicap awony severely handi-=
capped children. It is a class of nonprogressive posture and movement
-disorders resulting from damage or Méifénnétion of the centfai nervous
system (CNS) (Bax, 1964; Capute, 1974; Lyvitt,‘i§77; Vining, Accardo,

Rubenstein, Farrell, & Roizen, 1976). The CNS coordinates sensory input

yielding integrated motor responses (Fioréntino, 1972);':Démage to the
. ‘ _ .

cns results in"delayed motor developmefit that is characterized by tonic

normal generalized postural adjustment reactipns of body alignment and .

balance (righting and equilibrium) that'are fjecessary for the development
of normal motor patterns (Bobath, B., 1948; Fiorentino, 1972; and Rush-
“worth, 1971): A student with cerebral palsy, for cxample, may not be
able to creep because the reciprocal pattern of am and leg moverents 1s
prevented by a dominating tonic reflex causing the child's hips and
knees to f1§§ if the head and neck are extonded. The child's movemcnt
¢ is further hampered by ghhe inability to make the necessary weight shifts
(equilibrium responses) to maintain the all-four's creeping position
when one extremity is moved (Bobath, K. & Bobath; B., 1967).
"Little's disease," as cerebral palsy was first identified, was
. initially described by William J. Little ata tondon medical conference
in 1843 (Little; 1853): Little identified lesions or cavities in the
N cortex of the brain Upon post-imortem exam 6f.j531Vﬁduals With cercbral
palsy. He also linked neonatal difficulty, Sgrticuiéniy'ésphyxia; to
7 :symptoms‘o? cérebral paisy(i.f‘ttigi 1853; Menkes, 1974), It s niow

P
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established medically that brain- damage ahgdéidte& with cerebral palsy

is duc to prenatal etiological factors such as maternal Vi?d&éﬁi defective
dovelopment of the Bﬁaiﬁi perinatal difficulties such as éﬁbiid,dde to
pvemutuveigggarat1on of the placenta awkward birth positions; or prolonged
Yabor; plematur1ty Rh 1ncompat1b111ty, and nco-natal factors Qf c1rcu1atory

dusorders, v1ru5esz or bacter1a (Bohath, k. & Bobath B ; 19545 Cerebral

pg[§x:;}acts and Fiqures; 1973; Menkes, 19/4); w1de disparity is found

iramong statistics for this handicapping condition. Incidence ‘estimates

range from :6/1000 to 1/200 live births; with most estimates between .

11000 to 2/1000 live births {Cerebral palsy--Facts and figures, 1973;

Dekaban, 1970; Levitt, 1977; Marks, 1974; Dunsdon, 19603 Stephen, 1965;
Mair, 1961). LA
. Var1ous treatment systems for cerebral palsy have been reported
since the mid-=1900's that can be characteryzed accord1ng to three types:
7 orthbpédic bracing dnd isolated muscle, training (viz., Phelps, 1940;
P

1941; 1948), seusory’ stimulation proV1d1ng exper1ences to the v1sua1
gudrtory, tact]]e, o]factory gustatory, and k1nesthet1c senses (viz.,
" Kabat, 1947; Knott & Voss, 19bﬁr 1968 Rood, 195G; 196Z), and neuro-
‘ muscular, st1mu]at1ng the development and funct1on1ng ;? the CNS (viz.;
" Bobath; B., 1948; 1967;;B'o'bath,r<.i 1980; Bobath, K. & Bbbétﬁ; B., 1950;
1952; Doman, Spitz, Zucman, Delacato, & Doman, 19605 Doman, T@ylor, &
- Thomas, 1969; Fay, 1946; 1954; LeNinn, 1969). '
| All three types of treatmentlareﬁcﬁrrentiy in use; however, there
d is little evidence aseiiabie to supporfléf refute the'thepries;and

techniques of the systems (Barrora, Routh; Parr, Johnson, Arendshort,

' |

Goolsby, & Schroeder, 1976; Levitt, 1977; Martin & Epstein, 1976). As

o o . o o A o . o o
stated by Martin & Epstein (1976), "The best known therapeutic




'schools' in certbral palsy typically rely on semiobjective, anecdotal
cds® reports or simple outcome studies . . . .These studies may indicate
that sometliing did or did nut work, while failing to isolate the effectiye

tredtiment variables" (p. 285). . e ~

- o Purpose
o
of cerebral palsy, neurodevelopmental trafning (NDT) (Bobath, B., 1948;
1953; 1954a; 1954b; 1954c; 19%54d; 1955; 1967; Bobath, K., 1959; 1980;
Bobath K. & Bobath B., 1950; 1952; 19543 19554 1967; 1976) and its

hindicapped children with cerebral palsy have not been empirically

verified. NDT is based on the thephy of neurological maturation that

- N

tions of these functions for the process of motor development.

As an atteinpt to replicate the normal péﬁcéés of neurological
deveiopnent within cerebral palsied individubls, NOT focuses on two.
objectives: 1) the prevention or conrol (i.e., "inhibition") of move-
nent or posture €0 pragent 38h6%ﬁéi'Fé?1§3§§;géﬁa 2) stimulation and

~guidance (i.e., "facilitation") of béstjgéf reactions béFﬁittiﬁé'tﬁé
sensations of normalized motor Béﬁé?iéﬁ; Béﬁélébﬁéﬁtéi_ﬁ§1é3t66é§ Eﬁéﬁ‘;~
35 head control or sitting are not directly taught, although their
acquisition is among the objectives of treatinent: |

Three reseapt

addressed in this study: X

v

1. Do postural reactions improve as a resdlt 6f newrodevelopmental

training?

|
.










in the %symmetricai tonic neck reflex?
- .. 3. Do impgbiementsvin postural rééttibhs correspond to an increase
in head erect and rolling motor patterns that are not directly
trained? R ,
A secondary purpose of this study’was to démonstraté an empirical

. evaluation of a therapy approach in three ways. First; important technique
- of the-therapy; the facititation 6f postural-reactions in-conjunction -

with. reflex inhibiting positioning, were operationalized to establish an

isolated treatment vagjable. ‘Second, a single subject design was selected
for this research in order to analyze directly the effects of training
among individual subjects (Baer, Wolf, & Risley, 1968; Hersen & Baro;
1976). Martin and Epstein (1976) explained that single subject research

would be more épprépriaéé than group design, "because of the organic and

Rues, Warren, Lyon, & Janssen; Note 2; Guess, Rues, Warren, Janssen,

Noonan, Esquith; & Muiiigan; Note 3) were dééd to measure head erect and
“rolling behavior sensitively and quantitatively: The measures do not
require subjectiveigualitative judgments to score performance and slight
chaiges within. a skill can be rionitored.




_ REVIEW OF LITERATURE
An overview of neuromotor development among nonhandicapped and
cerebral palsied young children is presented because of its importance
and inplications to questions addressed in this study. Theory, treatment
procedures, and research data of the three major therapy approaches are
w; _ éhéﬁﬁgfiéfiy described to provide a framework for interpreting the more
detailed presentation of NDT and the general state of the art in the

treatment of cerebral palsy.

Neuromotor Development

"The déyélépméﬁt of the motor skills closely parallels and 'is
dependent on the physical maturation of the pervous system" (Sukienh%cki,
1971, p. 128). “Neuromotor development," fﬁirefore, refers to the

sequential growth and sophistication of the central nervous system (CNS)
and its clos€™association to motor performance among normally developing
infants (Molnar, 1974). The dependent relationship of motor behavior to
the nervous system wa$ initially established through experimentation

‘with lower vertebrates and studies of humans with CNS damage (McGraw;

- 1943). Cortical maturation (i.e., growth and developient of the CNS);
and corresponding notor achievements were described by referencing the -
CiS structures of the spine, the brainstem (including the midbrain), the
cerebeilum, and the cerebrum {covered by the cérebral cortex) (see
Figure 1) (Capute, Accardo, Vining, Rubenstein, & Harryman, 1978; Fioren-
tino, 1963; Sukiennicki, 1971). The order in which the structures of

the brain mature ontogenetically was found to be the same as the phylogenetic




- : Figpr'e Caption

Figure 1. The central nervous systein. In the development
of the normal inﬁant, the system matures in ascending order:
spinal cord; cerebelluri, brainstem (inciuding the midbrain),
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Sukiennicki, 1971)., Reflexive patterns (to be described later) were
identified as characteristic of specific maturational or fa%eticaing
levels of the CHS and: shown to be the basis of the tonal; pGSturai; and
voluntary qyaiities of motor'responses (Magnus, 1926 Sherrifgton,

1906) 2 )
The Newborn Infant

Maturity of ‘the central nervous system. - Negroiog{cai research
indicates that CNS development is incomplete at birth {Comel, 1939;

Dekaban; 1970; McGraw, 1943‘ Sukiennicki,; 1971) Phys1o]og1ca]]y, the

appearance of the newborn's, ‘brain indicates that the lower centers of
S
the brain are more mature than the cortex (Dekaban, 1970) conel (1939)

‘has noted that the texture is ge]at1nous instead of firm. Cell size,
5

number; and arrangement; and coryex width, layers; and Stage of nyienation;

'

to the,contro] of mo;pr responses in the neonate (McGraw, 1943).

Reflex activ1ty; CNS control 1in the newborn is predominantly frbm '

the midbrain (6F ”é&Btortex") and the ref]exes typ1fy1ng notor behaviOr
are characteristic of the brainstem. According to Sukiennicki (1971),

ear]y prﬁm1t1ve ref]ex1ve responses reflect the re]atlvely underdeve]oped

(ﬁ. 129). . Neonatal reflexes include automatic responses of sneezing,
coughing; and yawnings 1ecaligéd befaviors such as rootingy. sucking,
grasping and steépping; and ianger; total-body patterns of the Moro and
tonic reflexes (Gillette; 1969; McGraw, 1943; Mysak; 1963; Rushworth,

1971). -

17
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~the body (Dergassies; 1977; Magnus, 1926) (see Figure 2). Muscle tone

Tonic reflexes, the asymmetrical tonic neck (ATNR), symmetrical tonic

neck (STNR); and tonic Tabyrinthine (TLR), are also feferred. to as

L e S Y
"static! postural reflexes and are in response to the position of %%e

head and bedy in space; and/or the position of the head in relation to

_throughout the body is affected by the refléxes (Wright, 1945}, A

naahéndicépped infant wiii aémahéefaté»tbﬁié'?é?iéxéé éomewhat vériabiy

1977; F1orent1no; 1973; Mysak; 1963; Rushworth; 1971); None of the

‘reflexes are cbiigatcry; the infant is not-bound to the posture of a

reflex. Many authors have commented on the dlff1cu1ty in discerning a

clear; unambiguous TLR because it is typ}cally seen 1n‘6ostures that

4150 elicit the STNR and ATNR (Dekaban; 19703 Mysak; 1963): The inability
to observe the TLR in isclatioh has led to somé disagroement concerning
its presence among nonﬁand1capped infants (Bobath; K:; 1980; Capute eE‘

al., 1978). ?

Miscle tonus and;posture ."By tone in skeletal muscle is meant a

state of reflex contraction wh1ch fs concerned w1th ma1nta1n1ng pos1t10n

[y

or gostur The d1str1but1on and degree of th1s contraction among the

(Wright, 1945, p. 582). Resting musc]es tend to res1st stretching and

instead, have a slight,/constant firmness and tension. Movement is
accommodated by adjustments in tone throughout the musciés in tﬁé body
(Gillette, 1969; Holt, 1965). Chifacter1st1cal]y, the neonate has a

great dea] more tone than a year<old child or ‘an adu]t The resu1t1ng

newborn 2?sture is a predominantly f]exed posat1on in both prone and.

S

sup1ne (Fiorent1no, 1972).
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cerebral palsy.
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Ueve|0pment ot the Intant

- .

. the postural reflex reactfons of righting and equilibrium (alignment and

Fiorentino (1963) descr1bes pr1m1t1ve ref]exes as essent1a1, the

#

through motor milestones. Dur1ngi§pprox1mate1y the f1rst 15 months

1972 Gillette, 1969; McGraw, 1943 Rushworth 1971). Réf]éXéS that )
typify neonatal motor behavior are gradually replaced (or integrated) by
more-refined and seléctive cortically-controlled behavior mediated by

the interaction of the cortex, basal ganglia and cerebellu (Fibféﬁtihd;
1973). McGraw (1943) contrasts the refiexive behaviors of the newborn

and response" (p. 10). With cortical maturation, thé infant develops
balance responses) and engages increasingly in more purposeful voiuntary
behavior as coordinated and complex motor patterns dévéiop.(e.g., crawiing)
(BéBétﬁ; K., 1980; HMcGraw, 1943; Sukiennicki, 1971).  Righting reactions-

align the head and neck with the trunk; align the trunk with the 1imbs,

and maintain a midline position of the head (Fiorentino, 1973; Giiiéfﬁé;
1969). For example, a baby rolls in the direction of a passive head .
turn or, if carried at an angle, maintains a midline bééifion of the
head: Equ111br1um react1ons compensate rather than establish a11gnment
in response to changes in the center of grav1ty to maintain a balanced
posturé (Fiorentino; 1972; Mysak, 1963; Sukiennicki, 1971). In sitting,
for instance, equilibriun reactions allow a child to lean while reaching

for objects without falling over:

¥l
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The devglopment of righting reactions begins at birth. At five to
“six months; equilibrium reactions are evident. A gradua] anid progre551ve
1ntegrat1on of the rlghtlng reactions with the new]y-deve]oplng equ1]1br1um
reactions then beg1ns and is tomp]eted be tween three to flVe years of
age (although Fiorentino, 1973; reports that:rlght1ng react1Ops d1sagg ear)
(Bobath; K.; 1980; McGraw, 1943; Mysak, 1963). As summarized by Fiéfé;tihéi

(1972) the infant "deVelops from ‘a belng with mass movements of symmetr1ca1
”ifﬁ:é;‘1gh1y complex, integrated hervouS“§y§tém“ﬁﬁdéf~é6?%?6&+~€6htfélv«~
with its vdlitional postural refined patterns of movement" (p. 60).
HNeuromotor Development among Infants with Cerebra] Palsy

Cerebral palsy occurs when there is’ damage to, or a,]ésibh 6?; the

- young infant's immature cortex. There is .an absence of CNS 1ntegrat1on

(Sax; 1964; Bobath; B.; 1948; Fiorentino, 1972; Levitt, 1977; Sukiennicki,
1971). “This means that the lesion acts on an immature brain, interfering

with its normal process of maturation and with its normal order]y develop-
ment" (F1orent1no; 1972, p: 3). The resu]t]ng motor déVélbpméht is
abnormal and neither typical of subcortical nor cortical behavior of a

' nonhandicapped infant. :

" In the presence of cerebral palsy, the primitive reflexes persist
A J 1, ) 7 ) . , o

\ indefinitely and are not dominated by cortically controlled behaviors as
in the development of the nonhandicapped infant. Additionally, the °

child with cerebral pa]sy may be "ob]lgated" and unable to move out of a.
réf1éxive_posture (Fiorentino, 1972; Rushworth; 1971); Pathological
tonic reflexes are described by Dergassies (1977) as “immedidte; constant;

rap1d\“E;§§1nexhaust1b]e," 1n contrast to their presence among nonhandi -
, f ;

-




capped infants in which they are “slow, inconsistent, incomplete, and

appear only after a very long latency® (p, 151). |
Tonic“reflexes as they characterize cerebral palsy were first

deséribed by Hagnus and DeKleijn in 1918 (Dergassies, 1977; Hagnus,

1926; Menkes; 1974; Wright, 1945). Magnus and DeKieijn observed the

ATHR; STNR; and TLR in response Eéﬂheéd iurning among decerebrate animals,

animal bFébaFéfiéﬁé in vihich the b?ﬁ?hétém was surgically transected

through the midbrain: Motor behav1or of d@cerebrate an1nals ‘s comp]ete]y

under the ‘control of the bra1nstem Accord1ng to Bobath K (1980);

“tonic" is a c0mb1nat10n of the two terms “tone" and "stat1c“ that are

- descriptive of the increased muic]e t1ghtqgss rspast1c1ty) and restr}cte'

mOVéméht quai{tiés of the ﬁﬁStﬁF;ﬁg; SHéFFiﬁgiéﬁ'(iges) referred ibrth"
extreme hypertonicity of the muscles.

Abnormal tonic reflexes in children with cerebral palsy constrain
movement and impede development. Associated muscle tome is either
.h}potonié‘(decreased‘tpne) hyperton#c or §past1c (1ntreased tone), or
fiﬁCtuatihg (Caé;té ét:al i978 F1orent1n0 1972 Sukienn1ck1, 1971) ;
The patho]og1ca1 refiexes and tone result in postures that are 1ncompat1b]e
w1th and inhibit more cortica]]y mature r1ght1ng and equt11br1um react1oﬁs

and are*counterproduet1ve to ach1ev1ng voluntary, normal.motor patterns
(e.4., roiiihg; sittings crawling, etc.) (éobéth— K., 1980; Campbell,

Green, & Carlson 1977; Fiorentino; f972 Lev1tt 1977; UtTey, Holvoet,

& Barnes; 1977); Postures typ1ca1 of cerebra] pa]s1ed ch11dren,are

awkward body positions that are frequently aéymmétricai“éérgr, the trunk

. Wnay be laterally curved) and/or compr1§ed of "associated reactions”

(e. g., when one hand opens, the other hand opdns) . :3

. R
. . . ’
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Sunmmary or Neuromotor Uevelopment

As cort1ca] maturat1on occurs in the norma] 1nf§nt, subcort1ca]
i '

reflexes decrease; nokpal postura] react1ons of r1ght1ng and equ111br1um

(body a11gnment and ba]arce responses) deve]op and a1low for voluntary

coordinated iwotor pattermss {e.g., r0111ng, §1tt1ng gtc ) If cerebral

pa]sy is present, cort1ca1 maturat1on does not occur, the subcortex f

TLR) pers1st and are abnormal. Lack1ng Cort1ca11y dom1nated control of .

< motor behav1or, cerebral. pa]s1ed ch1\dren do not. develop the postural
react1ons of r1ght1ng and equ111br1um that are requ1red for learning

nore complex, coordinated motar pa;ﬁerns 7 ‘QQ

<

- \

’ Treatment Approaches to Cerebra] Pa]sy

There are at least three types of approaches to the treatment of

i

carebral palsy: orthopedic, sensory stimulation, and neuroimotor: None

of the approaches are presentiy dismissed as nonbéneficiai— however; the

aspecYS of the orthoped1c and sensory st1mu1atlun approaches included
(Banus, 1971): : ' - .
\l,ﬂrthopedicéppcoach,, ‘

Throughout the 1940°'s and 1950's an orthopedic management sys tem

- for the, treatment of cerebra? pa]sy was the pr1mary %pproach to treatment
and has somet1mes been referred to as the trad1t10ﬂaﬁ appionch (Phe]ps,
1940; 1941; 1948) W. M: Phelps was an. orthoped1c surgeon who adapted

and expanded on the conventional treatment techniques of ﬁb]lomyt1s for

- individuals w1th cerebral palsy (bl]lette. 1969). Therapy in the ortho-

pedic system includes fifteen modalities or methods of "isolated and

E I
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group ruscle training (é;é.;'massage, active assisted motion; resisted
motion; etc:): Braces, éﬁiinig, surgery, and drugs may be prescribed to
correct deformities, facilitate muscle relagxation or contraction; or
inhibit uncontrolled movement due to fiucpuating fuscle tore (Gillette,
1959; Levitt, 1977: Marks, 1974). 2

Research on orthopedic therapy. Crosland (1951) reported the

results of a study to evaldate the effectiveness of the orthopedic
treatment system. Based on a devel®pmental checklist of 128.motor

skills, all 34 cerebral palsied children in the study, ages 5 to 1}

years, improved. Length 6? treatment was the only faétor related to the
amount of improvement: Children receiving 2-3% years of therapy progressed

'Results of the study are difficult to interpret because there was no

“ontrol or corparison group and the stydents were selected because they
appearcd "to offer the possibility of a good response to treatment

(trosland; 1951; p. 92). The most significant Jimitation of the study

was the totdl absénce of a description of treatment: Neither the time

spent in treatment nor %hé’"tfagiéiéha1".%geﬁthﬁﬁsfuééa by the physical
and occupational therapists were reported.
A study by Zuck and Johnson (1952) was tonducted with 36 subjects

success with an orthopedic approdch to therapy: Results were presented

graphically and compared to a normmal rate of developrent transposed as a

slope of 1.0, After ten wonths of triatieiit, all subjects showed progress,

Chuwever, the rate of developiient did not chdnge for all. Subjocts wibh

wpasticity {increasid muscle tone) progressed at a faster rate than




] ;
"sub—jéc'ts Wi th athété_s'%s (_fiﬁctuatihg muscle tone), and subjects with 1§
‘scores ébove 70 imp}ovea more than those with 1Q scores below fd Even
thaugh changes in rate of deve]opment were noted for soine subjects; the
authors suspected, “that many of these children wou]d do as well w1thout
fbnnéi'treétment” (p. 118) . As in the Crosland (1951) studyi—results
are 1nconc]us1ve because treatment was on]y descr1bed vaguely as "group S
-tberapy‘ of three hours per dqy Add1t10na]1y, the va]ldlty of descr1b1ng |
normal motor development as a fixed rate is unknotin and questionable, -’

1 Vo
.-
-

Amother attempt to 1dent1fy ch11dren w1th cerebral pa]sy that were
most likely to’ benef]t from” orthoped1c therapy was reported in 1959 by
- Ingram, W1thers, and Speltz Sixty children were treated for 3 to 36
honths, and 40 of them showed progress. The authors atfribdféd the

‘1mmatur1ty; or the sever1ty of the cerebral palsy' Resu]ts were based

\

_authors: Only m11d1y affected SubJCCtS were selected for treatment, and

ev1dence of progress Selection problems, lack of exper1menta1 control,
_ &

and the omzss1on of a methods deééribtiéﬁ preclude any conclusion from
4

the resu]ts

Gne investigation of orthopedic treatment empTOyed a comparison
z L
roup (Pa1ne; 1962); Treatment of 103 children for at least five years
1ed'theﬁédth6r to tdhelbde that children mdely affé%ted with cerebral

two,
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Although the study by Paine (1962) included a group of "totally
untreated” children; the make-up of the comparison group differed from

~ the experimental group so as to bias the study in favor of the experimenta

group. Children were included in the comparison group rather than the
experimental group if they were dniikéiy to benefif from treatment, or
if the children's parents were not 1ntéréstéd in the program.

Treatment was described in much greater detail than the previously
reported stidies éf'EEésiaha-(igsi); Zuck-and Johnson (1952), and Ingram
et al. (1959), but it is still not possible to determine the éxact
treatment program received by each child. It was reported that the

method of treatment varied; but included “stretching exercises, ‘muscle

‘training,' attempts to teach patterns of movement and range of motion of

individual joints; and also functional training directed at walking and
the use of hands for daily self care, writing; etc.” (Paine, 1962, p.
606). ‘

,,,,,

Sensory Stimulation Approach

Proprioceptive neuromuscular facilitation. faCtiié and kinesthetic/

proprioceptive experiences are the main focus of the.sensory stimulation
approaches to the treatment of cerebral palsy: Isolated muscle training

from the orthopedic approach is included; but; bracing; surgery and

Spiral and diagonal movement patterns resembling the alignment of the <
body's muscle fibers are utilized to stimulate the proprioceptors
(nervous tissue relaying the sensation of movement to the brain); and in

turn, stimulate”the brain's motor cortex (Marks, 1974; Sukiennicki,
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1971). Other PNF techniques, touch, auditory, and visual stimulation,

reflexes; are included to reinforce normalized responses oféthé neuro-
muscular system (Levitt, 1977; Marks, 1974). '

Rood: Rood's (1956; 1962) sensory stimulation approach is very
similar to PNF, but places a greater emphasis on fgiiowihg the normal
progression of muscle and motor development: Stimulation of the sensory
receptors is sequential and intensive with repetition.- In aq::zﬁpn to
PNF techniques, squeezing, vibration, brushing, stroking, and neltrai
warmth are applied to activate or inhibit movement (Sukiennicki, 1971).
Proprioceptive stimulation to muscle groups is differentiated according
to two types of muscles: 1light work and heavy work muscles. YBoth tonic

and postural reflexes are encouraged within the therapy program. Studies

approaches were not found in the literature.

Neuromotor Approach

motion patterns associated with the child's level of neurological develop-
ment and ‘the associated level of phylogenetic development is the primary
focus of treéﬁment (Sukiénnicki, 1971). Patterning "follows the successive
stages of locomotion adopted by aéimais in the ascending evelutionary
scale; beginning with the simplest. reflex=wiggling of the fish, and
progreséing'thfough‘amphibiah'éraWiihg; reptilean créébihé; and finally

to primate erect walking" (Gillette, 1969, p. %25. Spasticity .Js relaxed

_ . R - _ - R o4 - _ S I R R
through repetitive movements referred to as "unlocking reflexes" and

[3
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abnorimal tonic reflexes are utilized to initiate motion for the passive
patterning (Levitt, 1977). For additional stimulation of CNS development,
the child with opportunities to breath carbon dioxide-rich oxygen (Gillette
1969).
During 1956 and 1957 the Doman-Delacato therapy system was developed

\

.to_expand the:treatment program of Fay (Doman et al:; 1960; Gillette,

organized around five principles of therapy: sensory stimulation,

programming the brain (tactile sensitization and training hemispheric
dominance), immediate responding, functional cognitive responding; and

increased circulation, oxygen, and nutrients to the brain (Sukiennicki;

1971). Therapy is carried out daily for an average of five hours:

 Research on Doman-Delacato approach. Doman and his colleagues have

reported results from two evaluat{on studies of their therapy progran:

In the first study (Doman et al., 1960), 76 children, ages one to nine
years, received an average:of 11 months of treatment. In addition to an '
individually prescribed therapy, the 56 nonwalking children were required
to be prone on the floor when not receiving their program (éktébt'féf

levels indicated that mobility improved a mean of 4.2 Tevels. None.of
the children failed to improve and 11 children learned to walk>indepen-

In a second study of brain-injured children (3 months to 22 years
of:age) who had completed one year of treatment; 290 of the 335 chi{;ren‘_

showed improvement (Doman et al.; 1969). Rate of neurological growth

was determined by the Doman-Delacato Profile (Doman et al., 1969) prior
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to treatment "using neurological agé as one variable and chronplogical
age as another," and compared to the rate of growth during treatment (p. -
C17). Both of these group studies lacked an expérimental design and
precise definitions of the therapy programs; $6 it is not possible jto
identify the treatment program itself as ;ﬁé causative factor. ﬁéﬁitionai
there is no basis to assume that the rate of neurglogical aévéiépméht is

there is no evidence that the Doman-Delacato Profile is a valid measure . .

of neurological development.

Neurodevelopiiental theory and training. Neurodevelopmental theory

(Bobath, B., 1948; 1953; 1954a; 1954b; 1954c; 1954d; 1955; 1967; Bobath,

K., 1959; 1980; Bobath, K. & Bobath, B., 1950; 1952; 1954; 1955; 1967;

1976) was derived from neurological research describing normal cortical

maturation and its function (Bobath, K. & Bobath, B.;Vi§§é; Ful ton,
predicts that training cortically controlled postural reactions {righting
and equilibriun) will result in a decrease in subcortically controlled
reflexes (ATNR, STNR, and TLR) and improvement in the development of
coordinated motor patterns (e.g:; rolling; sitting, crawling, etc.)
(Bobath; B:; 1948; 1967; Bobath; K.; 1959, 19803 Bobath, K. & Bobath,
8., 19675 1976). The theory is consistent with neurological developnent
as it occurs in the normal infant; when cortical maturation occurs;”

postural reactions of righting and equilibrium are evident, subcortical

reflexes diminish, and head control; sitting, rolling, crawling, and

increasingly more complex motor behaviors develop (Bobath, K., 198@;
McGraw, 1943). L |
There are two basic strategies in NDT: 1) “inhibit" subcortical
reflexes (stabilize and control posture and moveient to normalize muscle
_ : .

1 an o



tone and prevent abnormal reflexes), and 2) “facilitate® (stimulate,
guide; and assist) postural reactions (Bobath, K., 1980; Bobath, K. &
Bobath, B., 1967). NDT is the only treatment approach to cerebral palsy
that advocates the {nhibition rather than utilization of primitive
reflexes (Bobath, k. & Bobath; B, 1952). .Carrying a cerebral paisied
" child i a flexed sittigg position; with the knees and hips bent and the
* shoulders f"9“afaj/is'aa example of "inhibiting" an ATNR or STNR.
Heither reflex can occur becausé extension (straightening) of the arms,
% trunk, and legs is prevented (Bobath; B:; 1948; Bobath; K.; 1980). As
an example of facilitation, an equilibrium Féaéfiaﬁ may be stimulated by
1ying a child on a tilt board (a board that can_be rocked from side to
side) and helping .the child to move as necessary to maintain balance as
the board is slowly tilted: Normal motor patferns are not directly
trained, ?4;hoqgh-the1r achievement is the ultimate objective of T .
Essent iallyy NDT seeks to replicate the nomnal précets of neurological
deyéiopméntf?ﬁ thé-cérébrai\ﬁaisié& child by providing experiences with

. noralized posture .and movement (Bobath, 1980).

_Research oh NDT.  Several studies have investigated the efficacy of

-

NDT. Woods (1964) and Kong (1966) reported the outcome of NDT according’

to gains made in ambulatjon. Woods investigated- "Bobath treatment"
among 478 children and found that ineducable children with Sbas{ie.

cerebral palsy made little or no progress. Educable .children with

"either spastic paraplegia (only legs affected) or athetosiss{fluctuating
muscle tone§;madé the most progress, with 91 of 118 children learning to
walk. Kong (1966) reported ‘on 69 children that began therapy within . .

their first year of life. Therapists demonstrated NDT techniques and
taught caregivers tq be daily interventionists. After one to four years - :

¥
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'of treatmeniithe 53 ch1ldren with mtnlmal cerebral palsy developed a
:j

‘used support), and of the 7 chwldren moderately and severely affected
A

(3

two ch1ldren

'norma1 gait, 9 w1th m1ld cerebral palsy learned to wa]k

one learned to walk: "ﬂ S 71 ; ;' 'fdi:?w .tt!1§7;7§5

firight and N1cholson (1973) used a control and compan;son\group to
investigate NDT among 47 cerebral pa151ed ch1]dren 1¢hélch11dren were
d1v1ded into four age group!'(b1rth to 5 months, 6 to 11 months, 12 to "%
17 months;\and 18 months and older); Equ1va]ent numbers of ch1ldhen
fron each age group were randomly assigned to one of threé groups: n -
NDT for 12 months; 25 no NDT for 6 months, NDT for the next 6 months,, q,
"~ and 3) no -NDT for 12 months. Gains in head control and rolling- skills
we?évthé 6niy differences between the groups and were in favor of the 12-1
month treatment group: Developmental progress and a dimJZishing of
primitive reflexes occdrred for all éhiidFeniFegaFdless of the type or
Severity of cerebral palsy. | |

Carlsen (1975) comparéd NDT to a mo tra1n1ng approaeh emphas1z1ng
f{ne motor and seif:néip skills. Twenty ‘cerebral pals1ed children, ages’
one to five were matchegd for motor development level and randomly assigned
to a treatrent condition. NDT, the “facilitative condition,” was brioadly
defined as; "directed toward developing sensory organization; postural

stability; and controlled movement" (p. 271). Training was cérkiéa out

,,,,,
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Two case studies of NDT reported developmental pro'gress,'as a result
of training. A §£uay with three séverely/multiply handicapped children
ajes three and four years was reported by Norton (1975) in which 10 to
15 minutes of tra1n1ng was conducted daily by the mothers. AN ch11dren
showed improvement based on pre- d/d post-feasures of equllibrium and

r1ght1ng react1ons, and on observations of "1ncreas1ng]y complex behaviors'

(1nc1ud1ng such 1tems as postural reactions, voluntary play, response to

sound, and motivation). Tyler and Kahn (1976) described a therapy

.

orodtan for one child. HOT was defined as "working on" proper positioning

. for feedind (séated on the mathér’is'iab); independent. play (sidelying),

and s]eep1ng (s1de1y1ng) Improvements were noted 1n normal musc]e tone

and movement head and trunk control and r1ght1ng reactions.

Three 1nvest1gat1ons of phys1ca1 therapy wrth young cerebral pa]s1ed

: ch11dren used NPT in conaunct1on with techn1ques from other approaches

i

(3

' from the orthoped1c approach with NDT in the tra1n1ng of 73 ch11dren,

" ages 10 months to 5 years: After one yeai of @ %hour weekly therapy

program 1n wh1¢h the parents were taught tra1n1ng techn1ques, ch11dren :

'undﬁg age three made 1arger gains than the older children. Factors of

(determ]ned by the number of thErapy.sess1ons during the year-long

study) were not re]ated to galns}

[a

'ﬁ

-

: Mysak (1963) reported the deve]opment and resu]ts of a reflex
therapy program based pr1mar11y on NDT with contributions from fay
(rieuromiotor patternlng)i Kabat (PNF), and ‘Rood (sensory stimulation).
In. a-piiot study With seven children ages 14 months to 11 years, and a

rep11cat£on study with nine children; all improved with treatment.

‘r
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A Eéﬁﬁéréééﬁ group was included in an experimental study by $CHeriér5
v Mike; & I1son (1976) of NDT and some procedures from Fay and-Rood.
: Twenty twochildren under 18 months o? age’ were randomly ass1gned to the
compar1.Ep or treatment group and received therapy tw1ce a week for up
to two years. The comparison group s therapy‘cons1steq-so]e]y-of pass1ve

range of motipn exercises. Tﬁéréhy for the treatment group was described
] \
'ésj "tailored to fit: the 1nd1v1dua] needs of a Chl]d " and 1nc1uded

-d

-

= - ,:i and“!b fac111tate more mature mogtr development" (Scherzer et a] 1976,
” pp. 48= 49) Parents were trained to -implement the treatment at home .
fhe éxpérimental group, chnldren_of'normal'1nte1]1gence; and older
chiidrén-showed thé7gréétést imgrbvéméht—

treatment. Progess was éssessed aceord1ng ts ga1ns in ambu]at1on (Kpngs K

| 1966; Woods, 1964; Norton, 1975; Scherzer et al.; 1976; Tyler & Kahn,
' | 1976 ; Wright & N1cho]son, 1973); | ostural reactions (Mxﬂgk* 1963; Norton,
| 1975; Tyler & Kahn, 1976), and standardized tests. (Car]sen, 1975)
in the resu]ts reported from the orthoped1c and Doman- Pelacato stud1e§,

cons1stent_f1nd1ngs of subject variables related to the amount of progress

. t

(e.qg., age;.IQ. amount of atment, severity of cerebral palsy, etc.)

Awere not evideht
Results from the-NDT studies rev1eeed cannot be genera11zed or
replicated for at least three reasons. First, most of the research
1acked experimental control. Three:of the sii‘greup studies (Footh &
Logan; 1963; Kong, 1966; Woods, 1964) did not include a control or
comparison. group, and the single subject studies (Mysak, 1963; Norton,

- 1975; Tyler & Kahn, 1976) were ééﬁﬁ@éfeﬂ as case studies rather than in

| - : 34




tﬁé framework of a single éj”fééf research design. It is not posSibTe,

therefore, to attribute developmental ga1ns to the therapy rather th””
maturation or some other factor. Second, none of the method sections

ineluded operationalized definitions of therapy. And third, the reli-
ability and validity of the measures of progress are unknown (only

Carlsen, 1975, reported results based on standardized measurement).

Summary
Normal neurolegical development is a process of orderly maturation
of thé,éN§ occurring primariiy aurihg the first 15 months of iiféf' -

behavior. Eort1ea]1y contro]]ed behavior is characterized by righting

coordinated motor patterhs (e. g.s head control; ro]11ng; s1tt1ng; erawiiﬁg;

etc.). Reflexes assoc1ated with the subcort1ca11y contro]]ed motor
responses of the young: 1nfant are 1nh1b1ted as a result of CQEE‘_;T

deve]opment
maturation. PathoToglEEl);on1c ref]exes pers1st and constrain the -

acquisition ofithe postural reactions of r1ght1ng and equ111br1um; and
7 .

" thereby, the normal development of motor skills.

Three general approaches have been followed in the treatment of
cerebral palsy: orthopedic, sensory stimuiation§ and neuromotor: NDT,
a neurgmotor approach, is the oniy.approach based on CNS development as
it occurs in nonhandicapped children. ' Research investigations of the
various §y§féﬁ§ of therapy have all Féﬁéfféd éhiid“progress A lack Uf.
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and vague outcome measures, however, have limited any statenents regarding
the efficacy of the intervention techniques. Currently, there is no

v

empirical evidence to refute or support any of the approaches to the
treatment of cerebral palsy.

(/ : | - S
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CHAPTER [11

METHOD = . o
Fac111tat1on of r1ght1ng and equ111br1um postural reactions was
operat1ona11zed as the treatment var1ab1e for seven severely hand1cappedtl

children with cerebra] pa]sy Us1ng a mu1t1p1e baseline design, the §~

- effectiveness of tra1n1ng postural react1on5‘was 1nve§f1gated. Additionall

~ an abnormal reflex (ATNR} aﬁa a coord1nated~motor patfern (head erect or

Féiiiﬁ@) were probed Eﬁ”é”gﬁa‘t the study to evaluate their theorétical
b

Vrelat1onsh1p to postura] react1ons.; NBT theory postu]ates that as

'd1m1n1sh and coord1nated motor patterns deve1op

Subjects - R K S

study A]l children were enro]]ed in Lawrence and Kansas C1ty area ;
ch11dren. After the study was approved by the Un1vens1ty Adv1sory
Comm1ttee on Human Exper1mentat1on the fo]low1ng criteria were used for

suggect se]ect1on

a)  wedical d;agn0315 of cerebra] E%;sy;

b) gross motor developmental leveM™at or below seven months

(assessed by DenverADeve}opmentalfScree§1ng Testi Frankenburg:“
& Dodds, 1969); ;; |

'c)T ¢lear and cons1$tent demonstrat1on of an asymmetr1cal tonic
neck reflex (ATNR), symmetr1ca1 tonic neck ref]ex (STNR), or
ton1c 1abyr1nth1ne reflex (TLR) (score of 3+,at 1eastm7 of 10

» trials, assessed with PPimitive Reflex Profile, Capgte et

. al., 1978) and - L - | <



27
‘

[y

(r1ght1ng and Equ111br1um~reactlens)f The ATHR was the only consistent
reflex observed when subjects were se]ected . Table i summar1zes the
demograph1c characteristlcs of the children 1nxthls study:

Subject 1j Sam; a?z year 1 ionth old male; was the yeuhgést subject.
AE birth, labor’ and de]lvery were prolonged; he needed resuscitation,
and was placed in the hospita]" neonatal 1ntens1ve care uflit foiiow1ng
heart failure. =H% had his first seizure at 8 days of age. When the

hinself forward with his arms. Sociaily, he recognized and responded
positively to familiar persons. He understood simpie directions, could

reach and grasp desired objects, and was just beginning to imitate

Sdundé within his repertoire. Between Sessions‘Sé and 77, Sam. had

heelcord surgery (the casts were removed be%ore he returned to school
and the study):. 7 . : ' 5

Subject 2. Janet;, a 3 year 4 month old female, was seizuring at
birth and reportedly éeﬁidfed alinost éénifnuduéiy for the first four
~months df life. .She was' the mosi'severeiy handicapped child in the
study. Janet slept frequently, and typically did not Féiée her head in _

o i
objects in her environment. "Occasionally,; however; she did respond to

movement or sound by crying or smiling. Following session 91 Janet was”
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Table 1
Derographic. Charactoristics of Subjects

N

o [ o et s A - . ey
i e e mafiphapieb ot

- | -~ Demver Developnental
oy leeat . o - creening Test
Subjet Sex. Beginning of Study Didgnosis Medication ~ Motor Overal]

—

1(sam)\ s The, pstic quadrlpleqia  phenbaritel  bmes. Taw,

sefre disorder  tegretol
R S N L SR SRR
2 (danet)\ Fooo Jyrs. dmos,  spastic quadriplegia  phenabarbitel Imi I
o ~ o selzyre disorder - A
microcephaly

] (Eﬁailié)\ W SyrsiIms,  spastic wadriplegla e 3 s, b
| | seiure disorder . |
| : |

lloretta) 1P 3 yrs. 2mos,  hypotonic quadriplegia  none - | Shgs. 24 fios,

S (kathy)  (F 3grs.3mos, . hpotonc quadriplegie e o Zmes 4o,
L . seiure disorder - L ,
6 (Marilgn) f logrs. lmo,  spastic qadriplegia - phenobarbitl . Zmos:  Imos:
| \ seizure disorder | S
| scoliosis .o -

D) R Ay stic quirlela kel e 6o

gz
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hospitalized for several days with a respiratory infection and a fever
that rose to 108°F accompanied by grand mal seizures. Although she
‘returned to school for a few days, she was hospitalized again wWith .

siwiiar symptbﬁs and malhﬁtfitiéﬁ (EFééEéd with a géstrostomy) Due to

Subject 3. Charlie; a 5 year'3 month old male, had perinatai
anoxia. At the beginning of the study he was able to 1ift and maintain
his head up for several seconds in prone while propping on his forears.
Charlie had very little head control when sitting; however, and did not

reach for objécts from any pbsitibh. In Sﬁité of his §éVéFéi§ﬁy§iéé1

persons ' ' ' .
Subject 4. Loretta, a 3 year 2 month old female; had respiratory

distress fo]]ow1ng a. pro]onged labor at Birth. When the study began,

she was able to 1ift her head and maintain hgad control for a short time

in prone and sitting, and was just beginning to maintain a sitting

position inggpendently f°? seveéral seconds. Although she was not able

to crawl, she could rbll to a desired destination. Loretta was the only

subject able to talk. Her language skills were approximately at age  ~ ;
g

= level; she initiated and par'fici-patea in conversations with peers and

4 o

’

in the study. ’
Subject 5. Kathy; a 3 year 3 month old female, was born postiature
at 42 to 43 weeks gestation and had seizures at the age of 12 hours.

She received intensive therapy and patterning of the Doman-Delacato
{




_appranh for approximately a year. Therapy was discontinued when her
famiiy moved to the kansas City area and ehroiied her in a speciéi

eva]uated at the beg1nn1ng of the study, Kathy vas only ab]e to 11ft her

-

head momentarily in prone or supported 51tt1ng She had m1n1ma1 reach

and grasp skills, but was quite responsive socially. She frequently.
;1§E[1éd at familiar persons, sometimes cried when family members left the

' 1?-room, and attended to persons and events in her environment.:.

. Subject 6;:'Mériiyn, al12 ye%r'i»mdhthaoid %émaié;“ﬁas the oldest
child in Eﬁé~§£ﬁdy - She was borp breech with apparent]y no other comp]1-
cations until she had a cerebra] aneurysi at 10 days of age Wﬁen the
’study began, Marilyn had a seVere scoliosis and cghtiagtures 6? her fli
knees, hips, and left elbow and wrist. She was able td 1lift her head
ﬁéﬁéﬁﬁafiiy in prone or supported sitting but did not reach for ohjects
iéF visually track taem. darllyn did respond positivaly, however by
sm1]1ng or laughing when people spoke to her in a fr1end]y tone, if
music of a part1cu]ar recording artist was p]ayed, or if she was put
throtigh moveinent activites: o

Subject 7. Matt; a 4 year 4 Tionth old male; had an unremarkable

birth hiStcry; At the bégihhihg of thé stady he was able to maintain

objoct; and was just 1earn1ng to reach for objects: Contractures of
both elbows and wrists limited his phySical Ski]]S He was seciaiiy
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Setting and Equipment

The study was conducted at five preschool and elementary school
_sites in the Lawrence and Kansas City area (see Table 2). The elementary

school classrooms vere-for severely multiply handicapped children and

were located in special education Wings of public élementary schools.
A1l three preschool sites were university-sponsored programs. Table 2
also delineates the persons who carried out the study at each site. At

a site where more than one trainer participated; the trainers alternated

cofisecutive weeks (Subjects 1; 2, and 5).
Baseline and training took place in each child's ‘classroom during

the morning school hours except for Subject 4; Loretta; who received

training in her school's occupational therapy room after school hours:
m) served as the training setting and the following equipient was used:
"'a) a firm plastic_therapy ball, barrel; or carpeted barrel;
36 inches in diameter (91.44 cm; ball commercially
available from Preston Corporation #PC 2764 A):
b) an adult-size straightback chair without arms;
c) a stopwatch; and -
. ' d) if rolling was probed, two elastic bands to fit the child's
waist and chest (sce Appendix 4 for dimensions and directions
for construction). : '

" Three variables were monitored throughout the study: postural

reactions (equilibrium, parachute, and righting), the ATNR, and a coor=

consecutive tridls

dinated wotor pattern (head erect or rolling). Ten
I S A o
of cach postural reaction were measured each sissfion (i.e., daily,

onday through Friday). The ATHR and head ercctNor rolling were probed,
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Table 2
" Settings and Types of Personnel Serving
as Trainers for Each Subject
Subjects Setting Trainer(s)

3 (Charlie)

o+

(S0

(Kathy)

oy

(Marilyn)

7 (Matt)

(Loretta)

pecial education preschool

elementary school SMH class

special education preschool

elementary schocl SMH class

special education preschool

1 OT undergraduate

 student
1 PT undergraduate
student *- -

2 PT graduate
students

teacher
paraprofessionals

— Mp—a\_

research assistant
teacher S
0T, SMH graduate
student

bt pd |

1 teacher, SMH
_ graduate student
2 paraprofessionals

1 SMH graduate student
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rather than measured each sess10n, to reduce the poss1b111ty of react1ve
effects from repeated measurement (Seé Table 3).

A session schedule was g1ven to each tra1ner 1nd1cat1ng the sessions

in @hich probes were to be taken and the order in which the postura] ‘

reactions wgre to be trained (see Figure 3). To guard against an order
effect ,in training, théldaiiy-sequence of equilibrium, parachute, and

righting training was randomized for éach‘subjéct. The session schedule
was utiiized by récording each date that a séssion was conductéa in the

Bobath, K., 1980; Bobath, K. & Bobath,.B.’ 1967) The three postural
reactions monitored and trained in this study were defined as follows:
a) equlllbrjumgiééétion,— The student is seated ¢ross-legged,

in ring-=sitting, or long-legged, on the floor facing a mirror,
and supported by the trainer at the upper trunk. When gently
tipped to one side (aboyt 45°) the subject's armm (of the side
to which the subject was tipped) will extend and the trunk
will tilt towards the oppos1te s1de within five seconds (see
Figure 4a)

b) parachute,reactien,(an equ1]1br1um reaction) - The student
is prone on a therapy ball and supported by the trainer at the
hJ95717A§ tbe7§tudentfgs gently rolled forward until he/she is
one arm's length fromithe floor, the student's arms will
extend outward beyond the head, and the hands wil) open and

extend toward the floor within f1Ve seconds (see F1gure 4b)

é) righting react1on,(head r1ght1ng) - The trainer is seated

QQ7§7§h§1r79qdfthevgtudent is supported under the arms and

seated on the trainer's ]a€¥77§gth are facing the: mirror.
When the student is gently

ent is gen ipped to one side (about 45°), the
student will maintain or regain a midline head ‘position w1th1n
five seconds (see Figure 46? A P A
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e Responses Measured; Type and FF&&GEHE}_@? ﬁééédfgment. e o

Responses Measured

Types of Measarement,

Postiiral Reactisng
{all three for cach
student)

Tenic Refléx proue

oordlnated otor Pattern
robe (one for each child)

Frequency of Hcasurement .

Equilibriom
K Scale; 0-3 L
Parachute 10 trials each, totaled .. tach session
,,,,,,,,,, (90_points possible) : N
Righting .~ (seeTable3) - .
Bsgrmetrical Tonic Heck ' * Seale: 0-bt Evéry _‘chi-r-d $essioi
10 trials .. - CoL . .'
R 7 (see Appendix A) oo
Head turn freqaency; g
- Head 1ift frequency,
N Longest duration
Head Erect Cunulative duration ’
_ {see Appendix B) - S
' * Every fourth session
Roling Degrees_rotation
' {see Appendix €)
;
- .
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Figure Caption

F?ﬁﬁ?é’3 ‘ Training schedule fol]dWéd by each tra1ner The

date was recorded in the left co]umn, and the 1nformat1on in- each

co]umn across form the date 1nd1cated if & reflex or motor probe
was to be conducted that day, and specified the order in which

‘postural reaction training was to be conducted.
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o Subject 1 _
¥
TRAINING SEQUENCE
F ' r
: . Motor : ,
- . . Reflex Pattern = - - . \
Dite— Session Probe . Probe . Training Order— ’
1 a . parachute, equilibrium; righting
Co 2 . equilibrium, parachute, righting
= i x equilibrium, righting, parachute
: 4% x righting, parachute; equilibrium \ :
[ 5 parachute, righting, equilibrium \
6 x righting, equilibrium; parachate :
, ;; equilibriom; parachite, righting  ° :
——a - X parachute, equilibrium, righting
89 X righting, parachute, equilibrium E
v '.A vy . o . '7 . . - ””f”
L 10 . equilibrium, righting, parachute
Y ol K . ' . e g — - 4 .‘.,,,), PR T I . - -
’ 11 : parachute, righting; equilibrium o
N 12 X X'« . rightirg; equilibrium, parachite
- . 13 T righting, equilibrium, parachuze
. 14 . éﬁﬁiiBrium; parachite, i-i'gh’tih’?
[ | X ' equilibrium, righting; paraghute -
— 16 : ’ X righting, parachate, édu‘i]ikg
: ol o . parachute, 'equiﬁbi-iijxh, righting ..
- 18 X . parachute, righting; equilibrigm
19 : B parachute; ‘righting, equilibitn .
e - 20 ' . X equilibrium, righting, parachh_l_te
21 v X " . righting, equilibrium; parachute -
22 - parachute, bquiiib’j-iuui righting; & ..
L 23 ) righting, parachute; cquilibriud
24 X X equilibriam, protective, righting
—————— -«
. é‘ ) .
; . i
LI . LY » . i
- 7 . N
_ oy . . .
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| Figure Caption
Figare 4. Stimulus positons for training the three postural

reactions; R ’ .
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Each pcsturai'réactiéh was éééFéd on a'gaaié-?faa 0 to 3, “total
Figure 5) Thevscor1ng 1nd1cate&tthe “level of assistance” needed by ’

" the SUBjéct to réspohd as each reaceiéh was defined. /Table 4 describes

tota]ed and presented as one score per session per subject: Scores from
the three postural reactions were tota1ed becauSe the responses do not
occur in comp]ete isolation of one another. The situations descr1bed
above to elicit each postural reaction woubﬂ‘ﬁrompt other pasturai

reactions as well. For examp]e, if a student was s1tt1ng on the floor

T the opP051te side (equiTibrium). Additionally, it would be exPECted

i that the head wou]d maintain or repos1t1on to midline, a righting reaction:

A score of 90 p01nts was possible for- each session (10 trials X 3 possible
points X 3 postural reactions). Appendix A contaihs a sambié of a

conpleted data sheet. | 7

Tonic reflex: The ATNR is a subcortical (cortically immature)

motor response that interferes with normal motor responses. It was

assessed by a probe every third session. ATNR probes taken throughout

thé~staay were measured with procedures from the Primitive Reflex Profile

An ATNR is ilidStFatéa in Figure 1 and was defined as follows:

When the ch116 is supine he may be seen to lie with head .
turned to one side with extension of extremeties on that

side (chin side), and flexion of the contralateral extre-
mities (occiput side): This may also be noted in sitting;

it is often described as the "fencer" p051t1on (Capute
et al., 1978 p. 38)

51



- s " Figure Capt1on
= higure 5. Data sheet for record1ng f1ve sessions of postural
Eéééfiéﬁ Fééééhses. The number correspond1ng to the level of assis-
Eé%éé'FédhiFéa in éach trial was wr1tten in the space prov1ded under”
the numbers from 1 ‘to 10: $E6Fé§‘WéEé totaled for each reaction and
recorded in the T column; the total score for all three }éﬁéiiqns
- -was recorded in the TT.ééiﬁmﬁi and tﬁé interobserver Féiiébii%é}

was recorded in the R% column:
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Tostural
Reactions

_ Levels of Assistance’ Training; Scoring and Definitions of Lovels

T v edEhe gk -

Table 4 :

¢ e e - e AL s e S e e o e e s e e e e

LU S

Scorejtevel

Training Procedures

Ecuilibrium

.
- N +
st
L,\jn DU N "

3 Trdepondent
~ 2Cue

1/Prompt

0/Pit Through

ho_assistance given; the Student's arm on the 51de To which he/She vas

tipped will extend and thie trunk will tilt toward the opposite Side.

The traiter says, “Catch yourself," and/or taps the student's upper

. am {on.the side to which the student was tipped);

The trainer extends the stident’s”ri (an the $1¢ to which the stugent -
was tipped). ’
T@tﬁﬂk?&&ﬁii%jhﬁﬁﬁééh:ﬁnﬁ@g@gfg@ﬁ@ﬂ@}@@ﬁ o
was tipped) and tilts the trink i the opposite direction of the tip. *

Parachute

(equilibriu&)

3/1ndependent
2/Cue
1/Prompt

6/Pat Throagh

I 45 Tstance given; the student's arm will extend beyond the head
andthe hands will open and extend to the flgor.

The trainer Says, "Redch for. the floor,* and/or. gently taps on the
stodent's upper ami. . .
The trainer Gitends the Stulent's arm forward and opens the stidet' s

hands; .o tuches then to the flagr.,

The traifer eitends the student's ams forward, opens the student's
hands, and touches them to the floor; .- o

3/Ind£bégdent

llo_assistance given; the student will maintain or Tegaim & midiine
liegd DGSitiGﬁ; e

2/Cue The trafnier $ay5, "Pick up your head,” andjor gently taps the side of -
) the student's head. - ' T .
ighting ¢ e o R S S
1/Prompt The trainer 1ifts the student's head half-way to midline position.
O/Pit Through . The tradner 19fts the child's head to midiine position-

' — =t KR T

U o
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'_Scorlng ranged from “0" ("absent“; reflex did not occur) to "4+" (“obii: :

gatory,“ refléx maintained 1onger than 30 seconds) and was recorded on:

:he ATNR data sheet (see Figure 6). An examp]e of a completed data
sheet is included 1n Appendix C. '

Coordinated mdtérgpétterh. Quant1tat1ve assessment procedures were’

used to probe the coordinated motor patterns of head erect and rolling

- * (Foshage, Note 4; Rues, Note 5; Day; Rues; & Lehr; Note 6; Fritzshall &
‘Noonan, Note 7). - Head erect assessment procedures (see Appendix D),

‘ meésurihg'the frequency of head turns and head 1ifts, the longest dura-

tion, and, the cumulative duration of head erect, were used as the motor

pattern probe for children with very poor head control skills (Subject

2, Janet;:Supject 5, Kathy; Subject 6, Marilyn; and Subject 7, Matt).

The remaining children (Subject 1, Sam; Subject 3; Charlie; and Subject
3' Loretta) were préBéd with the degrees of trunk rotation measure from
the ro]11ng assessmentjprocedures (see-Append1x E). Head erect and :
rolling data sheets are presented in Figures 7 and 8, respectively. A |
sample ‘of a completed data sheet for head erect is in Appendix F and for.

.

rolling is in Appendix, G:° S |

Training Procedures |
“One component of NDT; facilitating postural reactions, was conducted
for each subject by a trainer each daily session (i—é—* Mondayikhrough

Friday);‘ A four- step "levels of ass1stance“ strategy (tynch Flanagan,

Azrin, 1972), sequenced from 1ndependent with no 1ntervent1on from the

trainer té'tbtal assistance with complete physical guidance from the

‘trainer, was used to operationalize “facilitation" as the training

procedure” for this study {see Table 4). Levels of assistance training

95



Figure Caption o
'~ Figure 6. Data sheet for recordiﬁ§ ATNR probes for five
probe sessions. Trials were alternated to the right and to the

left sides.

41



DATA SHEET »

Student _ Trainer -

Date Trials Reliability

—

- right
% , Teft
' right
left
- right

left S
- rignt _
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"\

Figure 7. Data sheet for record1ng one session of.a head

erect probe. Heag;turns and head Tifts were tallied; each duratidh

greater than 2 seconds was 1isted and the 1ogest duratlon was

and recorded in the fourth co]umh. Upbé? extremity weight bearing

was not assessed.
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E: | BIRTHOATE: o DATE:
OBSERVER(S): e e

Code: - o am support

Y

A props on one forearn; st i 6 sipp |
I g o et

J 1= props on foream and one extended aim

[| = props on exteded amms

~ R - right am
coL = left am

 HEAD ERECT OESCRIPTORS | UPPER EXTREMITY. WEIGHT BEARING DESCRIPTORS
T oo | Cumiative | T
Head | Head fg:g:;g” owration: [R L [R LR LR LR L|R LR L
Turms [ Lifts | St s ket | Aol 7l x| oo b | '

- | Head Lift o A4 ;M/ IV | / f.‘/

Reliability

Total
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Figure Caption

The degrees of trunk rotat1on was c1rc1ed under the s

s8ssion of a r0111ng

econd

o]umn, the dy parﬁ 1ead1ng the rn]} and the amount of m0b111ty
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- #'r RAZurenent oF the Ro]lH-Hj—Res—ponse from Prone; Suuinol and Sldelying

7 -ﬁa::\é - _— Evaluator’
Date _: - —— Observer _ . /
- S L bés;kig?ﬁiér' ) - : :
R P - prone R - right ' 0- Gringe (0211 239) o SH - shoulder. ’
s S-- supine L - left + B -blue (11. -25-22.5%) PE - pelvis.
s . SL- sidelying . R - red. (22;5-456) - o .
- R : © W - white (over 45°) R - reliability N ®
, el Body_Part_ iRl -
. ) T‘r{alr . Tuunk \Rotation Leading Roll - - ‘*?’?T”‘Y R 5
Pover R~ 0B R W SHPE § tessthap 174 valT - B
P , o i 74T 2 34 1ol >
F o o - N438 172 1374 2 rolis
- s, } 2l74 2172 2374 3 rolls
: L P over R 0 6 R W SH. PE - tess than Uawoll ; ,
- can ‘ 172 374 1 roli '
. v -/ ‘~4++*- 172 1374 2 rolls
. L o B 278, 2172 23/3 3 rolls
o - 2 {SLR to'S) 0 B R W “snopE less then 174 roll
‘ ce . VS VS V7 S W .
. T o 178 1172 13/4 2 rolls : ;
. . . . w28 2172 23780 3 rolls -~
o - .- - , - ox
.PoverlL . 0 B R i - ‘SH  PE less than 174 rolif }(
. ’ - 8 12 S we N -
' . 74 1172°71MM 2 rolls
2173 217248374 3 rolls
, e Pevert .-~ 0 B R @ SH PE " less than 174 rol1 , .
: ' K R ’ - 1/4 /2 3/4 1 raly o
174 11/2 134 2 rolls 4
L 274 212 23/4° 3rolls
{SL L fo 5) 0.-B R W - SH-PpE Yess than 178 roll .
T R : 17412 3% ireit
r , - . o 174 1172 13/4 2 rolls -
G - : o C.-oays 2172 234 Irolls:
-§ over R 0 B R W SH ,PE . less than.173 /611 . . -
Tt - e 172 374 1 ven
< 14 1172 1378 2 rells
, 21/8  Rl/2 234 3 rolls X B
S aerR o B R PE fess than 1/4 roil ' -
avoer . ess than 174 ro B . -
wers. L S M6 12 Y4 1 rol ,
. /4 1172 13/8 2 rolls |
: v 2174 21/2 234 3 rolls :
(SLR to P) 0 B R W - ' SH PE less than 174 roll
- S v I V7 I /. S 90 -
: : 173 1122 13/8 2 rolls
N : o 2174 2172 233 3 roils -
S over L 0.8 R W SH PE less than 1/4 roll
- ] . 4tz 34 1 orol
N o 1yg 172 134 2 rolls
) _ 2178 2172 "23/8 3 rolls
s over L 0 B R W s PE less than 173 roll
o 8 12 3E 1 ol
" R : 1178 1172 1374 2 rolls
‘ gk : 2178 2172 2373 3 rolls
’ (sLitwrP) - 0 8B R W SH - PE - less than 178 rall . _
. - 4 12 w4 1 ot
) . 178 11/ 1374 2 relis
2174 2172 2314 3 rells :
< R — R+ .- R —
A Mean R per session
\ T
: BEST COPY AVAILABLE '
. . . 7 £
G 62
O
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techn1ques in the NDT ljterature (e.g., Bobath, K. & Bobath, B., 1967)
and yet -is a fairly standardized training procedure in the education of

-

severcly handicapped children.

Pail _y sessions conswted of ten trials for each of the three 'pasfurai

reactions. Each tr1a1 began at the 1ndependent Nevel (3) If the chi]d

failed to respond w1th1n five seconds, the tra1ner prUV1ded the next

IFvel of assistance, a verba] cle (2) Tra1n1ng cont1nued in the saméi

manner throughout the remaining 1evels of ass1stance, if no response

occurred w1th1n five seconds of the st1mu1us, training moved to the next

L

, level When a correct response occurred at any level, verba] and soc1a1

* e

1.
et

praise was glven and “training proceeded to the next trial at the inde- ¥

Pendentgéevel of assistance. * ’ ‘l 2

ggper1menta1 Besign ¢

5
A mu]tip]e baseline design (Baer WOlf & R1s]ef 1968; Hersen &

" Barlow; 1976;‘S1dman; 1969) across two subaects was rep11cated three

tfﬁés (see FigaFé 9)* Subject 7 (Matt) was not 1ncjuded 1n a mu1t1p1e

baseline because the subJect he was pa1red with was' exc]uded ear]y in

. the study due to poor schoo] attendance

§aéeiine The baseline was the 1n1t1a1 condat1on Opportunities’
.; ; &=

to- respond for the postura] react1ons were g1ven on]y at the 1ndependent
level of aSSIStance, responses at the other levels of aSSIStance would
have constItuted tra1ﬁ1ng Two scores were poss1b1e for each trial:

"3" for an 1ndependent.correct rESpONSe; and "0" for no response; or an

jere

i\

incorréct response. Probes afegthe ATH& and head erect or rolling

conducted according ta the procedures sp c1f1ed in Appendix B, D, and E,
IrespeCt1ve1y Verbal and soc1a1 pra15e were g1ven noncont1ngent1y and

for cooperation during the baseline condition.

Kl
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i

firSt iégs of the

reactﬁon data were
coord1nated motor pattern probe % (a mi A imum bf twelve SESS16nS) Baseline

when the training condition data of the child each was pafred with

stabilized, or when a trend in the data was c]early evident.

lra1n1n'. Once the tra1n1ng condition was introduced, neurodevelop-

e mental,"facilitation® of postural reactions was conducted each $ess1on

as descrlbed on page 44; the training procedure was directed at improving

equ111br1um, righting, and parachute reactions. N : .

Relqebiliﬁz

Interobserver reliability data for each subject were collected on

-

the ‘postural reaction measures approximately once a wWeek, and at least
“wice during the study for the probes (ATNR and coordinated motor patterns).

If more than one trainer was used; reiiéﬁiiity was taken at 1éast twice

with each trainer across each measure.

réiiéBéiity observer.

reflex, and motor patterns probe
scores were obtained by d1v1d1ng the - tota] number of agreéments by the
number of égreements plus d1sagreements, and mu1t1p1y1ng by 106

total agreements X 100.

agreements. + d1sagreements

Directions for computing reliability for the.cegrdinéteﬂ motor patterns "
are included in the procedires for measuring head erect and rolling in

Appendix D and E.

L4Y




Data Ana]ysis _ _ ' - ". R

;c0mpar1sons. was accomplished by using v1sua1 ana]ys1s descriptlve

statistdcs, and a nonparametric test and correlation coeffiéiéntf‘“A

group comparison of the baseline condition to the‘trainlng cond1tlon was
made using a nonparametr1c test with means. and w1th s]opes '

Wlth1n-sub3ect. Postura] react10n .and probe (ATNR and coordinated -

motor patterns) results were graphed for the visual analys1s of the data

(Parsonson & Baer, 1978) (see F1gure 9). Least squares regression 11nes‘

calculated with the TI 55 Texas Instrument hand ca]cu]ator were fitted -

o

separate]y to the base11ne and tra1n1ng data to assist 1n the 1nterpre-

tatlon of the results.- )
Baseline and training conditions were then conpared.for'di?ferences
of level and trend in the data. Each of the three repeated multiple
" baseline des1gns and results from Subject 7 were evaluated for a systematic
replication of training effects across each subject: The mean; - standard
dev1at1on, and the s]ope of the regress1on line were reported as descrip—
tive statistics to a1d in the v15ua1 eva]uati?n -
ATNR and coordinated motor pattern probes were each correlated w1th
" the- postura] reaction datavof the~tra1n1ng condition within spbjects.
ké@aaii!s-raa (Brun1ng & K1ntz, 1977 ‘Conover, 1971) was calculated for -
the coeff1c1gﬁf'of correlat1on | '
The Man%-whntney U-Test (B"n1ng & Kintz, 1§77 Conover, 1971) was
“run to compare the basellne and treatment cond1t1ons for each subject.
Difference . scores, rather than obtained scores were used for th1s ana]ys1s.

W

The scores were derlved by the fo]]ow1ng procedure

e




48

~a) The least squares réoréssion line was fitted to the
baseiine data and extended through,the training data; . |
b) The point on Qhe;regre551en line corresponding to the
' x-value of éaEh“observed score in the baseline and -
training conditions was obtained u51ng the follow1ng
formula.; - VR ) - "
_ | Y = bX + a
«?%nhéfe;giis Eﬁé‘siapg of the baseline regressionﬁiiné,
and a‘is the y=intercept of the line;

c) Each calcu]ated point was then subtracted from the 1

e obtained Score that corrésponded "to its x=value to/

" derive a difference score.

‘i? there was no trainlng eﬁfect the difference scores in the baseline

:and training conditions were essentially the.

Grqu A Nilcoxon Signed Ranks Iest tBruning &-Kintz, 1977 Conover,

w1971) was run to' compane baseline and training condrtions for the g?oup-

The test was. run’ twice:’ the éﬁ g%a the means of ‘each Cdﬂd]t]Oﬂ for P

v

. e§%h subject were used:aspthe,data and the . second time, the slopes of

the regression lines in each tondition were used. :

7
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| | T CHAPTER IV
RESULTS

Reliability o R
Mean interobserver reliability scorés:across_séssiéhsgﬁér each
L chijd‘are-iisted in fabié 5. 'Across'chiidréh; nean réliabiiify Faagéa
ATNR probes. and’ from 76.5% to 100% for the motor: probes Mean re11-'
ability scores for each postura] réaction measure across SUbJeCtS were
all above 97% and tota] mean re]1ab1]1ty across subJects and postura]
reactions was 98.2%.. For the reflex and motor probes. mean re]1ab111ty
* scores éeross subJects were all greater than 94% Append1x H contains
the 1nterobs§aver re]1ab1]1ty scores for each subject per measdre and

,Je" sess1on ) ', .
_SE

- WIth1nr5ubgecL4DaI34Analyses

- A visdal ana]ys1srof the data dis presentéd first for each subject

(séé Figures 10 through 20). " Baseline and tra1n1ng conditions were
compared with referehce to'ievei and trend of the data: Bescr1pt1ve,;

statistics were used to a1d in these analyses. Resu]ts in the tra1n1ng
cond1t1on were tnen compared to the probe data for s1m11ar or contrasting
feffects F1na1]y, the overa]] effect of tra1n1ng on the postural reac-

tions was evaluated across the sevem subJects (see Figure 21)

x‘ﬁ‘
N

Two hohbérametrié statistical analyses are descrlbed for each
( : .

%

-

sabjéeé (Bfahiﬁg & kiﬁEEE 19?%* Conover, 1971)

kd -

69




Table 5

by Measure for Each Child

Mean Reliability Scores Across Sessions

Subject

- Postural Reactions

Fquilibriun  Parachute  Righting  Overel]

Propes .

imin

Head Erect  Rolling

i (Sam)

3 (Charlie)

5 (Kathy)

] {Hatt)

 Mean per
feasure Agross
Subjects

2 (Janef)
¢ (Loretta) -

6 (Mari1yn)

97:3
160

100,
e

AR

91:2
100

100

9.4 .

98,3 88.3

100 100

.;&oe | 100

$.5 9%.4

w9

' 99 _‘..,“97;3

100

05.1 .

"y .

o

5 .

©89:6

) o

70



pond1ng po1nts on the regress1on 11ne from the basellne cond1t1on) was

postura] react1on data to each set of probe data dur1ng the tra1n1ng

7 . :
cond1t1on. ;\

SquéCE 1 (Sam) and SUbJect 2 (Janet). Figure 10 illustrates

'\

falrly 1ow, 51ightly var1ablé and relativefy stable postura] reactlon
seores for Sar (Subaeet 1) during the baseline cond1t1on* A s]1ght* but
,1mmed1ate 1ncrease in level ‘of the postura] reaction data occurred when

the postura] reaction tra1n1ng cond1t16n began Dur1ng base11||; the-

Y o

iiean level of total points was 8.25; whereas in training 1t was greater '
< at a mean of 22.52 po1nts. Ad&ltibnally, the trend of the’ regress10n

. < N
line fit to the data changed from a downward slope of =.20 during base-

11ne, to an upward s]ope of .22 during tra1n1ng Varfébi]ity was iiuch
greater_1n the tra1n1ng c8nd1t1on and;ywe]ded a standard deviation of
iO.?é,-compared to a baseiine standard deviation of 2.89.

- P _ .
behaviors 1ncreased in level, variability, and trend MOSt of the

ﬁnprovement’octurred in the equilibrium response.
ATNR probe scores increased in intensity oéer:t;e course of the ‘
study (Séé Figure 16); Initially, consistently high 1é9é1§.6? 2+ (55?5%&1»
reflex posture) were recorded. - Following session 60 however, 2+ responses
no 1onger occurred, and 3+ scores (full reflex posture, but not obllgatory)

a4 were noted with increasing frequency. The 1mprovement in postural

© T~

reactions were accompanied by an increase in the level of ATNR responses.

e
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. Figure Caption -

ion, ATNR probe; and motor pattern
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Figure 10. Postural react
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Figure ;é'a'p'"cfo”ri 2

Figure 11. Individual postural reaction data for equili-

brium; parachute; and righting responses across sessions for.
Sam (Subject 1). * - o
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Degrees of trunk- rotat1on measured in the ro1]dng motor pattern &
( | "proéeiincreased sl1ght1y throughout tra1n1ng (see Flgure 10). Zero
degrees - 22.5° of trunk rotation was recorded for five of the eight
ro]llng tr1a]s in: each of the f1rst two p?asés durlng the training

cond1t1on' Fo]]ow1ng those first two tra1n1ng probes, 22.5° - 45° of

highest frequency of 22;5°_e 45° rotatf:r

was also noted ddrfhg baseline: .
X A Mann-Whitney Test (see Tabié 6) produced a z-score of -5.10;

s1gn1f1cant at the 05 1eve1 u51ng a two-tailed test. Kendall® S, ﬁau

))'-’
(see Tab]e 7) CErrelat1ng the ATNR probes with the eorresbond1ng tralnlng

scores were all iess than #.39. Tau.for.0° = 22 5°;t0111ng rotat1on was

- Fé1ati9éiy‘h{gh at -.73, but nuch less for 22.5° = 45° (tau = .12) and

45° - 90%.(tau,= .52). . .

danet s ppstura] react]oh data wepe at.zero or c]ose to Zero through-

t out, base11ne (see Figure 10) I Sessions 63 and 65 were the on]y sessions -
in wh]ch she scored above Zerorrll% of the se551qns; In tra1n1ng, mean
total po1nts 1ncreased from a. base11ne level of ,.67 to a tra1n1ng lTevel

. of 1. 43, and Janet scored above zero 57% of -the sessions. Trends ihiﬁié
data for both cond1t1ons were very slight; the regressiéh line through

,the baseline data had a slope of .06 and the llne thriugh tra1n1ng had a

slopé of =%01. Var1ab1]1ty was neg]191b]e in both postura] reactlgn
”abase]1ne“8nd trarn1dg cond1t1ons Q',";. - ; 5 -
Postyral react1on data are presented in greater deta11 for Janet-in
#igure 12. Baseline and training conditions had Consistent]y;lower
scores for;the equiiihrium response;:however,  all résboﬁdiﬁéﬂéréater"

_ . s _ R ,,,,,,“,,,, g Yo . o 7,,,,,,,,' .
than a score of zero occurr;d during training. There was no change in

. N ] . .
- N ° : ! ’ N
B .78 f
- : 7 X - - . ) o -
he ’ ’ . . N . . _ R ‘
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Subject z-Score’
1 (sam) i 5,10
2 (danet) WA
3 (Charlie) . Mg
" 4 (Loretta) 4.75"
: 5 (Kathy) -5.10
6 (Marilyn) 5.68
% 7 (Matt) SRR

*Significant at .05 level,
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SO . Table 7 g L @
‘ .:. _ S
Kendall's Rank Order Gorrelat1on Eoeff1c1ent (Tau)

Compar1ng Postural Reactlon Training.to the ATNR Probes and Tra1n1ng

L . . ) .

AI&RiE£65EAS£6Eé§ s Ro]11nquota€1on Scores _ Head Erect chi
Subject 3+ 2+ I+ - 0-22.5° 22 5%-45% | 45° -90%  90% Cumulative - Lifts
. : . e Durat1on ,

RO L ] B O S . ' - S i

1. (Sam) -39 =17 ¢ =73 0 .12 .52

2. (Janet) R

3., (Eharlie) O s06 .31 206 .30 j

2" (Loretta) - . ‘

.52 o { 17 .

5. (Kathy) . 5
5. (Marilyg) .. f i .39 7.
- N B i -
7. (Matt) n i : 60 - 22
. ] . ’ :
— : - — S * :
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Figure 12. Individ@al postural reattion data for the equili-
brium, parachute, and righting responses across Séssi'o'h"s for. &
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ST R - SB_ErD-
. L " S “';'“"’x g
the patachigte reactlon dur1ng the’ study, all base]ine and train1ng-

/ e PR e
T & scorés'we‘ 'Zero The on]y po1nts scored dur1ng base11n" (:
egp¢he;r:ght1ng reactbon Just ar1or to 1mp1emént1ng the .rhining ,The ‘L

“highest score in the: tra1nnng eond]tlon ‘for r1ghtﬁng was 1éss than the

, -‘.)-4. A \'.‘s .;

o _ S
[ hlghest score (9) recorded in tha- ba§é¥1ne condition; _ 1. o
S ATNR probes rena1ned re]atlvely stable at 3+ (f/)l ref]ex posture,:-i@;“?

but not ob11gatery) throughdut ‘the studx except for sessien 48 when 3+

REe : occurred five t1mes and no- measurable re%ponse was observed for the >

w o0 N j Ky

~ other five trlals of that sesslon (see F1gure 16) Thig 1ower ATNR

v

3

o s

e L  Head erect motor pattern prdbes in Flgure 10° 1ndhcated veryIdn

r‘ : 0} aA

T . leve]s of head erect. durat1on, head turns, ang head ]1fts - Levels of
behav10r were s]lght]y h1gher durfng base11me drth 21 seconds as<the if :

.i

&he gregtest freqUen'

ey

’5$§§:7,—}i*'rperlod of 180 seconds.

. base11n8¥and treatment’ scores, but” the lack of Variance in th€ baseline .

o
P S _data d1storted the test Therefore, the z=score from that: testswa§~net-

1nr1uded in Table 6 As a subst1tute ana]ys1s, A chi- -squdre test (Brun1ng&

& K1ntz, 1977 Conover, 1971) was Fun to determ1ng/4f the probab111ty of P
TN -

the f%nber of scores higher than zero in the bayal e cond1t10n 1n -
\

compar1son to the treatment condition was greater than’chance Ch1 -square ¥

7 L4 e4é}< o @f
wnth 1 degree of freedom and Yates correct1on (becaUSe some~€xpected . ?iffié/

,;‘,.)" 7 ) v = _
\I)?_“_ 2 - ce]l frequenc1es Were ]ess than 10) was equal to 3.6 and 2§é;nz} s1gn1f1¢ o®
.:;;;‘ cant at the?”. 05 1eve1 fid/? tig-ta11ed test., |
' T %Yi A‘;

N .,,/ N \84
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determlned for comparing the postural react1on tra1n1ng data to either

2.

e © of the probes because therg were not enough probahdata for: the computa-

t]OnS. = : N

Suoiect 3 (Char]1e}uand~5ub&ect444£torettg} Ian1gure 13 Charlle s -

X, -
postural; reactlon basellne was stable at iero for a]l se531ons Shortly-. o

. )
after the tra1n1ng cond1t10n began, two scores reater than zero were

« recorded (sess1on 39 and 40);«and dur1ng approx1mate1y qyeilast third of

s . -— j""

the tra1n1ng, several scores greater than zero were recorded (from

Av

session 83 to the end %? tra1n1?g ?ﬁ The hlghest fotal score recorded

- 2 ,
. dur1ng tra1nfng was 3. The mean tota] po1nts; standard dev1atlon5 and _ <
R s]ope of ghe regr9551on 11ne were a]] very Tow: ;20;7;57} and 561;' - {
v’ ) ‘ - - r - Al . ,;' . 'i”
}respect1ve1yt S 2 B g "y S

F1gure 14 shows that on]y one sCore greater than zero*occurred n

'tra1n1ﬁ§ for the equ111br1um reactlon (sess1on 39) Total p01qts for

the Earachute reactlon remalned at zero across tra1n1ng Se531ons. MoSt e

A 7 - - =y ' N
v of -the 1Qw£§§;1ab11fg§ noted ameng Charl]e sﬁpostural reactlon tra1n1ng f%';
&

-

+

R _ B "gfata in: F1gpre 13 was: found in the rlght1ng reactlon datathsplayed 1n g
o d in"the data was
TG

evudent fog,ﬁhar11e iseé Fxgure 13) Only scoﬁgs of)3+ {full,reflex

e \ ﬁ%
f Probe data for the- ATNR were rzab]e and no’tr

'anged Bt fﬁed@ency

/ of the.reflex data’d1d“

-\éiﬁb1]1ng rotatlon measured’%siiharlle s motor pattern‘probe was -

,,,,,,,,,,,,,

falrly stab]e (see F1gure 13) responses occunred\at a frequency of .;{A,

3 or less ' Zero degrees\ -

tat1on decrnased wh12e 22 SJ%L 35° ;;r'

and 2§‘+ rotat;gz 1ncnefse§\slfg Vd@ﬁéhs;

=
)
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There was no obv1ous relationshw be tween the <puSeelrreaction data and "
the rolling motor patteri’ probes. . “ : - . * -
S The t1ann-—Wh1tney Test was not reported for Charhe in able 6. for

’ﬁe same reason it was not* reported for Janet (Subaect 2), the rbsr".

chi-square w1th 1 degree of freedom and Yates' correcﬁe&rwdded a
test statistic of .72 that was not s1gn1f1cant at the B?]eve} for a
two= taﬂed test; the probab1hty o?\ythe scores greater than zero occurrmg

in the training cond1t1on was fig better than chance. o ST

Low corre]at]on c.deff1c1ent§’ resulted from comparmg postural ' ’
) ;reactwn tra1n1n”‘r dzt’a to the %probe/g and the /r?]hng Pr‘ebes Taﬁ:
was equal to”, 08 Yon the frequ%ncy “of the 3+ ATNR probeﬁthe o‘nly ATNR

R I -

1eve1 scored by Ch 'rhe), and f:au ranged froi =.06 to 31 across the S

four - rolhng rotat1 ’\scores (see Tab1e 7). © - _7 L,

PR A graduaHy decreas%{basehne fnt'= =,08) w1th a mean of 5. 27 4
ar

di

{ . Loy

'f*'haracter1zed the postur eaction data for Loretta (Subgect 4) (see

1’!.. 7:' R ¥ T’ B R
S 1‘ure 13)4, Training data, in 'Eoni:nast, 1ncr eased at a lope of 1.43
5 aK ?ééériﬁed By the regregswn line,and '

r '84) to a'lmost the totﬁ 'po1nts posifii':f: e

103) ; The tra}m ng cond51t10n ' tot
fing t’?q]mng; (s d £2.9)§t.
' 3*711) P g f" ; ';a 'a&f " S
M » @fﬁre"S \Hustratts thaQ;:ret!a S s . /
}7) .* réaEtion were(typlcally\g:e&er

also greater{du'

_’1@-,?1;55 and .rgsfyery </ )

4 reg&i oﬁ

K
;L: qmck]y in tl‘% trammg cond1t1on. Parachute and- @%@
4@wereS predom1nant1_y atvtero durmg the\base]me' condﬂ:ﬁon 3""

an zerb dur1 (
Yy
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tions, however, reached the level of- total possible 50§hts or were very
close to it. o |
Scores from the ATNR probe were stable at 3+ (full reflex posiurg;
but not obligatory) with a frequency of 10 responses throughoﬁt baseline
. and training {see Figure 13). This stability did not Sh§w a relationship

. < S o -
- to the increasing trend that occurred in the -postural reaction training

increment, and the greater amounts of rotation, 22.5° = 45°and 45° =
90°, each/decreased. The overall degrees of rolling rotatien was assessed

to be slightly less during training than during baseline.
. 3
As seen in Table 6, a z-score of 4.75; significant at the .0§ level -
with a two-tailed test, was calculated with a Mann-Whitney Test comparing
R S
the postural reaction baseline to training. Kendall's Tau could not be
used to describe the relationship among the postural reaction training
data and the ATNR probes because there was no variance in the probe
data. tikewise, tau was not déFiVéa’féf téﬁbéf?ﬁg postural reaction
- training and 45° - 90° Folling rotation. Tau was equal to :82 and -:82
respectively for 0° - 3375° rotation aha 22.5° - 45° rotation (see Table'"
! 75:
. - o ’/‘7 - e o
gubject 5 (Kathy) and Subject & (Marilyn). 1In Figure 16, Kathy's

postural reaction baseline data remained 1ess than 10 points (with a
mean of 1.75) and had a regressfon line with a gradually decreasing
trend (m = -.24). When training began there was an immediate, buts, -
-

& | /
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. Figure Caption | ,‘
, Figure 16. Postural reaction; ATNR probe; and motor pattern -
' ' T R L .
7 . probe data for Kathy (Subject 5) and Marilyn (Subject 6) across
v o )
) sessions. ;
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\ greater than the corresponding statistics for the baseline condition (X
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= 1.75; s.d. =

still remained very slight (m = .05). ’
Postural reaction data broken down into the three reactions of
equilibrium; béFéEﬁUfé; and righting are presented for Kathy in Figure

-

17. Equilibrium was stable at zero throughout baseline; and increased
" slightly in level and trend immediately when the training was introduced: .
- Total points decreasad to near bageHmE—level midway through training

(sessions 50 through 81); but the training condition finished bff with.

R ] an increasing trend (sessions SZAEHF60§5‘1315i Téﬁéi points ?6? the
héFéEﬁﬁfé reaction ﬁéFé at zero throughout all éés;iéﬁﬁ 67°Eé§é1iﬁé and
training: Righting reaction d&téféttéuhtéa for all the vaf§f5iiity
diring the postural reaction baseline. Data followqua decheasing trend

‘during the rightiig baseline and a siightiy‘ihcréasihg trend in the
traiiing caa@itieﬁ;. ; '
Probes of the ATNR Were consistent at ten 3+ responses (full reflex
posture, bt not obligatory) for each probe session (see Figure 16).
The complete lack of variability in reflex data did not' correspond to
the variability of the postural reaction data durihg the tra%hihg con-
dition. - |
; In Figure 16, longest head erect duration, %Umﬁ+étiVé duration, and
head 1ifts increased during thafhihg-Uhtii session 100, after which all
three decreased. The increase followed by a decrease did not relate to
; _che trend of the postural reaction data. |
- e T A Hann§Wﬁftney_z;§core of ;S.ib was obtained for Kathy (see Table
" 6). Kathy's training condition was significantly different than baseline
. .

Q | ,i; ;—i’~ ‘ ; ({i:7 -lij()

L




Figure Caption
Figure 17. Individual postural reaction data for the equili-
brium, pégééhUté,'and righting responses across séssiehs for- Kathy
(Subject 5) |
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at the .05 level for a two-tailed test.. Kéﬁdéiiis'Téu was not used to B

correlate the ATNR probes with the postural reaction tra1n1ng data

-b2cause the probe data were without variance. Cocre]at1ng head erect

<

with postural reaction training data, tau for cumulative duration was

equal to 52 and for head ]1fts tau was equal to .17. . 1

: Postura] react1on data were at zero for Mar1]yn, except for .sessiofs .

o~

18_and 21 (see F1gure 16). The base]1ne trend was negative and minimal
(m= .02). Training was very similar to the baseline condition withy
three data points greater than zero’ and a regressioh line sTope of

-:005. N oo o '

»

Figure .18 indicates that all p:;nts scored in the postura] reaction

data occurred for the r1ght1ng respdnse. The highest score during

baseline was 6 points; and the h1ghest score during training was 3 .

po1nts . . - _' _ e Cy
ATNR scores;Wére highiy 9éria51e (séé Figuré 16). Mériijﬁ scored

-

session 98; after wh1ch the 1+ score was absent. The scores of 2+ -
occurred variably; 2+ ranged from a frequency of I to 5; and 3+ ranged
from 1 to 9. Variability ‘in the reflex probes did not relate ‘to the

'.re]at1ve1y stable data of the postura] reaction tra1n1ng condition:

« .

Head erect behaviors were also variable throughout the study (see

’

Figure 16). A]]rleve]s of responding were low,"and head erect behaviors

freﬁuéhEIy did not occur during the broﬁé sessions. ‘The longest-cumu-

2 . o 7{77 . ~
“;1at1ve durat1on of head erect was 44 seconds aat‘af a oossible 186 .
>
seconds (sess1on i67), and 7 was the 1argest nmnber of head ]lfts recorded //)[

4

'
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}gFiguré Caption

_ Figure 18. Individual<dostural reaction data for the equili-

brium; parachute, and righting responses across sessions for-
\ Marilyn (Subject 6).
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. é
flarilyn's z=score from the Mann-Whitney Test was 5.68; significant

he :05 level fqr a two-tailed test (see Tabl® 6). For Kendall's

t
Rank-Order Correlation Coeflicient (see Table 7), ealculated to comparss—~

ok 22

erect cumulative duration and .67 for head lifts: .

Subject 7 (Matt).® Postural reaction baseline data were stable at a

mean of .18.25 for Matt (see Figure 19). During the training copdition,

i

the variability gradually increased (s.d. = 5.22) as the trend rose (m
.32). Mean total points for postaféijééa¢tiéﬁs during training was
19.23; slightly higher than the baséiiﬁé nean.

Figure 20 illustrates that the baselines of the equilibrium and

session 40, after which it decreased and eventually returned to zero
level. Righting reaction data were stable but somewhat variable during

baseline with a mean of 14.25 and a standard deviation of 2.26: The
data were stable following the initiation of treatment until session 38
when the trend began to rise somewhat sharply.

A.3+ score (full reflex posture, but not obligatory) at a frequency

of 10 responsgé“w&s,Fohsisiépt throughout baseline and training for the
ATHR probe (see Figure 19). f%e stable probe did not relate to the
graguaiiy increasfﬁgﬁféend of the postural rééciion training data.

Head erect data ﬁere variable and without an obvious trend through-
out the study (see Figﬁre 19). Cumuiaﬁive duration reached'iéb seconds
(session-41) and the Tongest duration was 40 seconds (session 56). Head
'tUrns,were infrequent, and the grégtést-number of head 1ifts was 20

i(session,&f).:

108
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figure Caption
N ..F'igur;e 19. Postural reaction, ATNR probe, 'and motor pattern
probe data for Matt (Subject 7) across Sésﬁbhs.
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N Figure Caption
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Figure 20. 1Individual postural reaction data for_the equili- -

brium, parachute, and righting responses across sessions for Matt
_-{subject 7). | o ;¥
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Ifi comparing the baseline to the training condition for the postural
reactions, the Mann-ﬁhithéy z-score was' -.99, not significant é@ the .05

‘avel for a two-ta1Led test (see Table 6). Kindéiiis Tau was not used

data were w1thout var1&nce Tau for postural reactions and cumulative
duration .of head erect was :60, and for head 1ifts was .22 (see Table
- - - “ .

7). . o .
= .o .
0vera]1 posturalfreact1on resu]ts Figure 21 d1sp]ays the postura]

v
{eact1on base11ne and tra1n1ng data across all seven subjects: All-

baseline gond1t1ons were relatively stable with standard deviations
ranging ‘from 0 (Charlie; Subject 3) to 3:41 (Loretta, Subject 4).
Baseline trends were either negative, or if positive; very slight gith
FégFéssiah line slopes no greater than .08 (Matt— éusjéet 7); Méan

Marilyn was the oniy subject with a negat1ve trend for-the Eﬁgress1on
line fit to the postura] reaction tra1n1ng data.

Sam (SﬁBjéét i) and Loretta (SubJect 4) showed the most marked

~ contrasts in comparing tra1n1ng to baseline (visua]ly) The tra1n1ng

N

- Ly
3; Kathy, SubJect 53 Mar11yn, SubJect 6 an? Matt SubJect 7) were not
'y
clear]y d1fferent from their baseline cond1t1ons The Mann-Whithéy

-
¢ fumut |
e |
&\

L N
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Figure 21: *Postural reaction data across sessions.-for all
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" Group Data Analysis : 4 ot .
The Wilcoxon Signed Ranks Test: (Bruning & Kintz,; 1977; Conover,

1971) was run to compaye the baseline and training conditions of the

postural reaction data across all -seven subjects: Using the means. as -
the sceres representing the baseline and training conditions<for each
sibject, the test statistic T was equal to 2 and significant at the .05
level for a two tailed test: The Wilcoxon test was also run with the
Wéiébéé 6F the Fégféssiaa fiﬁéé; and T was equal to 3. At the_ .05 level

- o N P T} ryy M ’ coT T — Ty S Ry - R 7*'6'*"*"’ LS T T T -
for.a two_tai}ed test, 3 was not significant; however, it was significant

at the .10 level.
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DISCUSSION

i Re11a44ﬂ1ty Resu]ts

was qu1te h1éh’ Most disagreements occurred when the re]1ab111i§;observer

(the invest1gator) was not positioned optimally and-the view of bne side

of the subject -and thainer was ﬁéFtiéiiy obscured. Without a c]ear \\'
. N/
IS ' : F AN

frontaJ view, the observer occaSIOnally m1ssed the phys1ca1 prompt .\’ ?j?_

(level 1) as it followed the cue (1eve1 2). It was rarely. d1ff1cu1t to

¢

see when "the ch11d exh1b1ted the target response at a part cu]ar level

of agL1stance, and no oﬁé Spec1f1c postura] react1on was ény more d1ff1c3%t ;
to score andeégree upon than another. The sifiilar mean reliabiTity -*x"
scores across measurestand subjects for postural reétti66$ supported |

th1s conclusion. f ) ’

Agreement for the ATNR measure OVerall was high., It Wéévfairiy
var1ab1]1ty among the ch11dreni1n the reflex pﬂobe, and the constracturee;
of her left elbow and wrist contr1buted to the d1ff1cu1ty in scor1ng
The teachir serving as Marilyn's trainer commenteéfthat she was re]uqtant
to score a response according to asseSSment Rigiedures when the‘observed
posture seened to be more a function of the orthopedic condition of

Marilyn (1.e.,5hen:contractures and severe sc011051$) rather than qhat

the response assdciated with a tonic reflex

she understood to be

-
Head erect probes were observed w1th 100% reliability for three of .

Y
LI

the four children for_wh1chithe behavior was measured: For two of tQOse
three children with 1002 reliability, the ease of reliability was due to

/




a very low level or absence of résponding (danet&-SubjeCt.Z‘ Marilyn,

Sabjéet 65; Matt (éubjéCt ?)f the dther child w1th perfect re11ab111ty,
sometimes had long: d%ratians of head erect behav1o$;\but the frequency .
: v gf head ]1fts was 10¥. Responses to be agreed upony (therefof(e, were
feu. 1n\contrast the 1ow re]1ab1]1ty of head erect measurement for f*))
Kathy (Subject,Q) was re]ated “to a h;gher frequency of head 11fts and -

:Veiy iaw cumulative duration of head. erect. Katﬁy‘s ﬁéaaeiifés\wéFé"a? "

i a ipw height qUick 1n success1on, and 1t was d1ff1cu1t Jo determine

-~ when her ch1n was or was not 1n contact w1th the surface .of the mat.

Ro]11ng rotat1on reliability was the 1owest overal] mean re]1ab1]1ty
score;-but it was well w1th1n the upper range of interboserver 3 reenent

, R obtained in the.re11ab111ty;study in the dLvelopment\\f the assessment . /

. v’ 7.77 B ) o 7 7)75 - . o
tool (Fritzshall & Noonar, Note 7). P '

0vera11, 1nterobserver re11ab1]1ty 1nd1cated that measurement and

data record1ng were not a prob]em in this study Agreement on all

reasonab]e\1n relation to the behav10rs recorded

. iieasures was
- Performance Rg‘ults SPTE

. v .
;‘ * A v1sua] na]ys1s suggested that the resu]ts fOr Loretta (Subject

8) and Sam’ (Subject 1) demonstrated a treatment effect of 1mproved

- postura] reactions; with prrticu]ar c1ar1ty in Loretta S case, }A]though

the change in level and trend in Sam's data<qgre not as,ﬁ?ﬁmat1c as in
Loréttais, the efféct'Was*?mmediaté” Additionally, the first three of

four data points in Sam?s training data were of a higher level than any
] _ a -
of the data poijits in baseline, ‘ ' %

Dug to the developmental nature of the postural reaction skills,
one cou2$ureasonab1y extrapo]atc and extend the base]lne trend thirough

at Ieast severa] months prior to the collection of baseline data

 Zssentially, the baseline data were representaidve of a long history
K ) - : '

S | : . 119

»




the tra1n1ng cond1t1on. Interpret)ng baseline in this maqnér SuggéStéd

S Y - - S
that Sam's training condition may have been of greater clinical slignifi-
carice than might be assumed at fivggrgiance.

The conclusion- of clinical significance was supported by the statis- .
tical sighificéh;é of the effect for both children. It may be important
tornote that both children showed obvious improvement across all three
'poSturai réactith; Whéréas the other five children each had one orimoré

Athroughou}.;he entire tra1n1ng cong1txon.\

Kathy (Subject 5) and Marilyn (Subject 6) each had slight differences
in comparing baseline to training; differences that jﬁéidéd statistical
significance; yet visually did not appear to Bé\tOhVihcihg} During the
training condition, Kathy's data were eratic with an initial increase in
variability, followed by a period of decreased variability and lower-

level responding, and then followed again by an increase in variability

The lack of a consistent trend during training

and level of respghse.
made a wééi caSé'%or'suggéstihg that the lower level and variabiiity of

test that~1s based on the rank-order of the data without regard for the

actual-magnitude of the scores.

ﬁé%piing the same rafionaie for~extending Sam's (Subject 1) baseline
back over several months prior tu training for Méff;g baseline {Subject
7). the training §ffect was, perhaps, of more clinfcal importance than

it first appeared: It 1 doubtful that the increased variability apparent



Y

from Session 47 on would have beéh present in a longer baseiine represent1ng

more of Hatt‘é hiStdry. The effect is still.weaker than that seen . in

Sam (Subject 1) and Loretta (Subject 4) because the“changé-in Matt's
behavior was ot 1mmed1ate But, relativé to the history represented by

the base]1ne da ai—the ]ag of hihe tréihfﬁg sé 1ons pr1or to the change

in the trend of the data may not have Bééh a long enough lag to discount

a relationship between the change in behavior and the treatment variable. ..
Furthermiore, it was not -surprising to-see a lag before a subsequent .

béhavibr changé becguse a depressed rate of motor deveiopmentﬁis;;haréc:

'terlst1cs of cerebral palsied, severe]y handicapped ch1]dren. fhe,‘

iimmed iacy of the effects observed in Sam (Subject 1) and Loretta (SubJect

4) were surpii§1ng to this 1nvest1gator and pUSSIbly were ind1cat1ve of

Tola sens1t1ve mea surement system : ~{,

Clinically, tra1n1ng had no effect for Janet (SubJect 2), Charlie
(Subject 3), Kathy (SubJect 5) and Marllyn (SubJect 6): All four children
had near zero-]evel respond1ng throughout the: entiFé study.

One subject characterist1e may have been reldted to the results;

‘the most improvement occurred’in the two -highest-level children, socially

and intellectually: Both of the children were aaité severely physically
handicapped, but. they were. the on]y two ch11dren who showed evidence of
purposefu] and goa]-d1rected motor behav1or; These behaviors d1d not

necessarily indicate that the cerebral palsy of these children was less

.severg.than of the other éhiid?éh;75§t more 1ikely represented an inter-

action effect of social and intelléctual behavior with motor behavior:

* Two NOT studies, SCherzer, Mike; and [1son (197G) and Woods (1964), also

sugyested that intelligence inay be a related factor; but Footh and Logan
(1963) found no relationship between 1Q and iimprovement. Nb‘bther "

- N -
demographic characterlstigs seemed to be related to the results.

l\: |
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only Sam (Subject 1) had a visually-apparent trend in ATHR data
during the training condition with the reflex increasing in strength
~ from predominantly 2+ to 3+ scores:” Interestingly, fﬁé}éaiﬁéiafiaﬁ
coefficients were relatively low. The reason . for the low statistical
association may have been that the low and high points within the vari-

o abiiity of éach set of data were hot téhporaiiy syhchfdhiiéa—

were 1thout var1ance The fact that "no change" occurred for both the

‘ dependence between the behaviors. The "no change" in ATNR for the other
"three children corresponded to a possible slight postural reaction
tralnlng effect for Kathy, a moderate effect for Matt. and a strong
ffect for Loretta. : .

Charlie (SubJect 3) and Marilyn (Subject 6) each had a great amount
of variability in the reflex response. The only obvious interpretation
‘of the results for Charlie's ATNR is that there was no change in the
behavior; and the variability was unrelated to the low variability fh

the postural reaction data of the training condition. Mériiyh had thé‘

greatest var1ab111ty with unstable responses across the reflex scores as
well as the frequency of each score. Although the 1+ ATNR score was fyfj_
correlated quite highly with the postural reaction data; the postural
reactions did not show any clinically significant éﬁéhge; so it is

difficult to consider the correlation to be very ﬁééﬁiﬁg?dié Additionally, -
with as many correlations as were calculated, it is not unlikely that

the one high ATNR éggaéiatioh may have occurred simply by chance.
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Motor bfbbé fihaihgs were neither cbhs{Stéht withih aha across thé
prtHFé] Eéaetibh traihiﬁg data. Rd]]ihg rotation dété trends were
UhiQUE for each’ child who received that motor pattern probe The Siight
increase in Sam's rotation was moderately related to the 1ncrease in -

postura] reaction training data by visual analysis and with tau for

0°-22.5° rotation (tau = - ?é) and 45°-90° rotation {tau éé) Charlie's

roll1ng data across sessions showed a sl1ght increase in totql degrees
rotat1on, but the ehang1ng trends of the ro]11ng response did not relate
to the stability of the traihihg data. Appaif'é'ritlyi S]ight 1mprOVEméht

and 22.5°-45° rotation indicated that the amount of rotation decreased
as the postural reaction data ihcreasedx The' high correlations should
be interpreted conservatively, however, because the coefficients may
havé been jnfiatéd since orily three scores went into the calculation of
each (i;é;,‘thé'probabiiity of three scdrés dééurrihg in a ranked order
from highest to lowest or lowest to highest is much greater than for a
sample of a larger number). -
Very little head erect data were actually collected because the
behav1ors occurred at low levels for Janet (SubJect 2)* Katﬁj—(Sﬁbjéét '
5), and Marilyn (Sﬁbjéét 6) ~There was no relationship among ﬁééa5éFé§t

and postural react1on data to cmmnent dbéﬁ_fdi,ééhét,ahd MéFfiyﬁ because

" there were V]F{Uilly no responses for éitHéFLbéhéVibF; unless the absence

.0
of responding in both cases was to be considered meaningful. Perhaps if

a grg%téf range in thé amount of head erect responding had been covered

in this study; the absence of behavior would be interpretable. A moderately

LA
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high correlation among Marilyn's postural reactions and head 1ifts (tau

= .67) may have reflected the temporal association of slight increases ) .

in both of the behaviors. The correlation is 1nterest1ng, but clinically

1ns1gn1f1cant with such low-level behavior; Marilyn was barely respondlng

in either case. ™
~Kathy's low level head erect behavior had identifiable trends. i
=~
Visually; the higher levels of head erect behaviors corresponded to the

higher levels and increased variability in the postural reaction data.

A tau equal to .52 for cumulative head erect duration moderately supported
iﬁ7§ anaijsis;, Tﬁe’reiafiénsﬁiﬁ was not particularly convincing, however,

because head erect behaviors decreased near the end of data collection,

but postural reaction scores d1d not; Matt (SubJect 7) demonstrated

much more head erect behavior than the 6thér-thréé children, but visually

'there were/no trends evident in the data. Tau for the cumulative duratﬁ?n

Jata ( 60) suggested that the behavior _may have increased as the postural

reactions 1mpr0ved It is unfortunaté that it was not poss1blé to

collect more data far Matt to see if %this correlation would have continued.
6ne study réviéwed in the'iitératuré (ﬁridht’é Nichoisoﬁi ié?i)

ro]ltng behaviors as a result of NDT. Add1t10na11y, Norton (1975) found

_ Tyler and Kahn (1976) w1th'rlght1ng and head contro]. These results
were not rep11eated in the present study. No specuiation can be made
expla1n1ng the d1screpancy among results s1nce measurement procedures

were not spec1f1ed and NDT was not operat1onallzed

Group results. Mean level responding for postural reactions was -

s1gn1ficant1y different for training in comparison to baseline. -Signif}cant
e
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results were not found in comparing the base11ne and tra1n1ng conditions
using the slopes of the regression hnesi although the test statistic
was close to significance {(p.< .10). Statistical sigpificance for

means was not of obvious clincial s1gn1f1cance The ranks=test was not

training conditions. But, the fact of statistical difference may have
prampted a second look at the postural reaction data across subjects.

Five of seven subjects had h1gher means (however éiigﬁi) dufiﬁg iraining

those occasional responses in the predominantly zero-level training data —
indicated the very beginning of a training effect.

Summary of performance results. Postural reaction improvements were

only clearly demonstrated Bj‘Séﬁ (Subject 1) and Loretta (SﬁBjééE 4),

study. A]though two other ch11drquin;addit1on to Sam and Loretta
. 7 .
(Kéiﬁj; Subject 5 and MéFiiyﬁ; SﬁBjéét 6) had Stétiétiﬁally §i§ﬁi?iéaﬁt

were of clinical significance. ATNR and motor pattern bFébé data were

not ETééFly related to postural reaction data. Individual re]ationshi§§
: \4

means must be interpreted conservatively because the ranks test was not
sensitive to the magnitude of change, and clinical significance was
s1ight; | > .

e S Bg:postunal reactions improve as a result of neuredevelopmenta]

training? Results did not indicate that postural reaction training; one
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component of NDT,; was effective in improving those behav1ors for all the

severely handicapped children in the study. Only two of the seven

severely handicappéd; six months of training for approximately 30 minutes

per aay representéd a raiativeiy ihsighifieaht interventidn;' Péétﬁra1

not known if a quantitative increase in ghe treatment variable would

s

wield improvements for a greater port1en of those ch11dren that receive

treatment

Do 1mggpvements in;pestura] reactions correspond to a decrease in the

3§ymmeirieélgtonlcgneckgreflex? ‘The resulfs for Sam (Subject 1) and

Loretta (Subject 4); the only two children who éﬁéWé& improvements 1in

postural reaction respanses, indicated that the ATNR did not decrease in
relat1on to postural reaction improvement. Sam's ATNR 1ncreased and his
atypical relfex Béééné:§trén§ér; Loretta's ATNR remained the same at & N
high 3+ level even though she made dramat1c gains in the postural reactions

; during training. These results suggested that learning postural reactions
may have been independent of the presence of the ATNR:
It is also possible, that inferring the strength of the ATNR by -
measuring itéu?rééUénéy and téﬁééréﬁﬁy Wéé not éntiréiy valid. Both
)
/ ,,
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their Vémhtéiy. and gé-ai'-'eii?éétéd motor responses. 'A iﬁéré’?uhctiéhai

e!

head erez\\gnd ro]11ng,motor;patterns'that are not d1rect1y tra1ned?

e
=3

Loretta showed the most improvement in postural reaction responses, but

‘her rolling did not improve. The decrease in the greater degrees of
rotation and. the 1ncrease in the le s er degr es of rotation sHQQEStéd‘
that she was rolling with increasingly more spasticity; the quality of
rolling yot worse. It may be that rolling mobility was more easily
" achieved if Loretta "used" her hypertonicity, a reasonable hypothesis
" for'a child who was generally quite hypotonic. | )
Sam' did improve slightly in rolling rotation as postural reactions
impraved The dependent reiatianship is questibhébié; however, Bétéuse
but his postural react1ons did not improve.
The data for evaluating tﬁis quéstiéﬁ are limited because only two

children showed improvement in postura] react1ons -'Rolling rotation

datg for Sam and Loretta did not support a relationship between rolling

and postural reactions: Head erect data cannot be used to discuss th1s
question because tﬁe data showed very little change within supJects; and
postural reactions improved only slightly or not 4t all: >
SecondaryAPuﬁépsésgéf45£uég ' ; 3’

ﬂpeﬁtiéﬁa'liz’a'tibh of therapy as a treatment variable.’ Levels of

assistance training was a reasonab]e‘bperat1ena11zat1on of NBT fac111tat1on

because 1t -resembled descriptions of NDT in the literature as gu1dance.
~and a551stance to perform a respense (cf. Bobath; K: & Bebath; Bg;'1954)"'
and was eas1ly standard1zed as a procedure Tﬁé literature-has

ol
h
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also described faci]itation as: prov1d1ng stimulus situations in which

the target\response would be expected (cf; Bobath, B., 1955). :This

. dafinition was the operationalized baseline condition. In effect, the

;gﬁ?%ﬁ@dy”was a comparison of two facilitation treatment conditions across -

: ) squécts' The repeated neéguFéméﬁf in the sagéiiﬁés indicated that

imply providing the opportunity for the reSponse was not an effective‘
trea{ment "R, th]rd more comp]ex description of fac111tation was also -

found in the NDI literature (cf Bobath K. & Bobath, B., 1976) Facili-

tation of posturaf reacfions was escribed to be contingent “on the

-n

child s responses ﬂn such ] manner that it wou]d require subJective

H

judgements by the trainer throughout each session, and couid be a very
diffe ent treatment across sessions. and across-children U51ng this
third description of NDT wou]d have made: it very difficult to eva]uate
the results 9f a study if any meaningfu] way '

peutic treatment 1s actua]]y an ana]ogue study, since 1t on]y resemb]es

_ the clinical treatment being 1nvestigated. While it is recognized thatS

-

an‘analogue study s resu]ts may, therefore, be of more limited generali-

zability, operationaiization of"afireatment is’ criticai i its efficacy

is to be evaluated. As exp]ained by Kazdin and W1ison,

research question under weli-controlled “conditions. The

purpose ‘of the 1nvestigation is to 111um1nate a particular

process or to study an_ 1nta§;ention that may be of’ importance 1
1 | ;

in actual treatment

App]ication of . singla Subaect research design. Multiple baseline

de51gn was appropriate to the study and the réséarch quéstiohs.‘ It

allowed for an analysis of 1nd1v1dua] chi]d behavior and clinical signifi=

.
cance of the results for ‘each child amd 1n re]ation to the statistical

51gn1f1cance of one of the two group testé

4
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The aévelggﬁeafai nature of postural reactions could have rational-
; -

ized a multiple probe design (Horner & Baer, 1978) in lieu of the long

I3

- —

baselines of the traditional multiple baseline des1gn; Extensive repeated

measurement throughout-baseline was og!id for instead to guard against

'y

the hypothesis of reactivity from repeated measurement Loretta‘s
(Subject 4) improvement in postural reactions at the pointhhen'tréatment
Yiias initiated, and subsequent to a decreasing basel ine trend; was a good
example of resui&s that did not apggar to have beenfcon?ounded qy a
' testing effect. S - ' L
The quantity of data and the close 1ok at each child's SéﬁaéiaF
afforded by the s1ng]e subject design enhanced the overa]] contr1but1on

of this study in the evaluat1on of NDT.

Appl__tt1on of q;ant1tat1ve sensory/motor measurement “In révieWing

the 11terature, it became apparent that there was.a need to measure
pr°c1se1y "how much" 1mprovement occurred in the child's iotor skills as
a resu]t_ofvt2a1n1ng. Prev1ous s{ud1es have simply reported "improve-
ménts“ of a particular behavipr (i.e.;~heéd erect or walking) (ef. Kong;
1966; Nright & Nicholson, 1973). Othier studies used develophental

’tandard1zed

checklists that were most often UnpubIIShed— probably nan

and were un]1ke1y to be sensit1ve enough to detect changes

motor skill {cf. 'Cro lv”f; 1951; Ingram, w1thers, & Spe]tz, 195*) The
quantitative sse’sment-procedur s used 1n.th1s study (Foshage, Note 4;
RUES ; Note 5; .Day & Lehr, Note 6, and Fr1tzsha1] & Noonan; Note 7)

~. provided a precise description of the amount of change for head erect =

-and rolling and was sensitive to chianges within each skill.

r‘.‘
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Limitationé and Impiﬁéétjohs

course of data co]]ection. First, the lack of opportunlties to score

1's and 2's during base]ine may have deflated the baseline level and
-inflated the apparent difference between the baseline and treatment
condi tions. TG allow for scores of 1's and 2's during baseline, ﬁbWéVér;‘
would have been to provide training. If measurement was only taken at
the independent response level, much of acquisition would not have been
evident in the data. It seems that the Timitation is inherent if the
data collected describe the Tevel of assistance required in training.
The second measurement 1imitation is related to the first: In
observing the children's responses throughout the study, it was noted
tﬁét fﬁéi ?Féddéﬁtij approximated a response, and sometimes did so at
the independent level of assistance: The data recording procedures were
not sensitive to these responses, but .instead, recorded “teacher- |
‘behavior" required for the child to respond as the target behaviors had
been 6§éFéEisﬁéliiéa* it might HSVé been more useful to have monitored

For example, acqu1s1tien of equ1l1br1um may have been fallowed by cod1ng .

. was,flsted or open, as the ;f%ficai dimeﬁsigns of the response. A
master's thesis is currently being conducted to compare the sensitivity
of levels of assistance measurement and behavior coding in levels of -
éSSiSféhté?tréihihg (ﬁhiiiips; ﬁdté‘é) If cadihg thé thi%icai'diméh:




= P ~

Operationalizing facilitation of NDT for postural reactions as
described in this study may not represent "NDT" as d§éé by some inter-
taken the NDT training course aﬁéicr claim to use NDT routinely in their
intervention procedures should be undertaken in future research of this
type. 5 4

* It might not have been reasonable to expect NDT 1imited to postural
reaction training to affect ATNR or motor pattern responses. This study
should be viewed as the first step in a a 666§EFhéf{i"v'é treatment strategy
(McFall & Marston, 1970), and the ATNR and motor bSEEéi*ri Féé[)ériééé .
should be monitored as é&di‘Ei‘Shéi components of NDT are added to the
treatment package in the validation process. A parametric treatment
Strategy (Kazdin & Wilson, 1978),would also be a logical follow-up to
this study: An increase in the qaaaeie& of the treatment component
could yield clinically significant results across more children: .

Futire research, then, should focus on a single subject design
which allows for some evaluation of subject characteristics as they
relate to the training effect. The measurement component should be

“sensitive to levels of skill acquisition, but ihdépéhdéht of the
training strategy. And finally, future research should build on this
initial study following either a constructive treatment strategy or

parainetric treatment strategy. .
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- i * CHAPTER VI - ' )
= SUMMARY
‘ /7/ |
A review of the literature on motor training for cerebral palsied
children jﬁ@géstéd that three fﬁéé?ééiéé]ftreafmént approéchés'have<
characterized the intervention efforts: orthoped1c,-sensory st1mu1ation,

and neuromotor. None:.of the approaches have been emp1r1ca]1y va]idated f

in relation to theory or methods of training. Research stud1es ihVéSti~
gating the various approaches to motor training 1acked experimenta] "
control; failed to operationalize the treatment techﬁIques and reported

resu]ts accoﬁd1ng to vague outcome measures. rﬁ'

v

A component of neurodevelopmenta1 training (NET); a popular neuro-
motor approach based on neurological develOpment,émoﬁﬁ haﬁﬁéﬁaiééppéa_
infants was operationalized as the treatment variable using a multiple

baseline design in this study bésturai réactiohs a? rightihg and

capped ch11dren; ages 2% to 12 years. A v1sual analySIS of the fesu]ts,_
supported by a nonparametr1c statlst;cal test,'1nd1cated that the postural

react1on ‘responses qf two children 1mproved sfgn1f1cantly as a-result of
&~
training. Add1t1ona1]y; the statistical analyses yielded significance

anong baseii'n'e and treatment conditions %or two othér cﬁl%idré’h—" Reflee”

Ty

tra1n1ng. In the group ana]yses, a’ SIgn1f1cant d1fference was found in
a test ef base11ne and treatment means, however, the same test was not
significant when slopes were used in the compar1son It was concluded
that postural react1on tra1n1ng may be effective for some children, but

clear]y not for a]l Ton1c reflexes did not appear to constra1n the
. , . oo .

a
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did not appear to influence the development of head erect or relling
motor patterns.

It was recommended tﬁat?futafé research fbllbW‘ab wi th sihgié

teristics related to the effectiveness of tra1n1ng, 1nvestigate sens1-'
t1ve measurement strateg1es 1ndependent of the tra1n1ng strategy, and
build upon th1s 1n1t1a1 data base with a eenstractive or parametric

approach to eva]uating ‘the NDT therapy paekage

L
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APPENDIX 8
_ ATMR Assessment_Procedures
(capute et al:; 1978; pp. 38-40)
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A SYMMETRICAL TONIC NECK REFLEX

Description : )

1de with extens1on of the extrem1t1es on that s1de (ch1n s1de), and f]ex1on

of _the contralateral ext t1es (occiput side). ThHis may also be noted in
sitting; it is often described as the "fencer" position. - ;.
i Technique

The ch11d is placed supine. He is first observed for active head turning

and Subsequent extremity movement: The head is then passively turned (through -~
180°) alternately to each side for 5 sec. This is repeated five times on each &
side. If no movement is ndted the head turning is repeated and changes in tone

are obseryed. Consistent toneschanges must be felt in at least two extremities’
for the reflex to be scored as present.

0 Absent - L , ///

1+ With passive head rotation; no visible response, but 1ncreased extensor

tone noted in extremities on chin side or increased flexor tone on occiput

side. (Active movement may e11c1t visible response:)

2+ With passive fhovement of the head, visible extension of extremities o

chiin side or flexion on occiput side is noted. (In®some babies the Vi§iﬁie )

component will be limited :to f]ex10n/extenston of the f1ngers )

3+ Passive héad movement produces full (i80°). if transient, extension in

the extremities on the chin side or more than full (900). flexion of

extremities on the occ1put side. (The upper extremities of some babies

with a positive tonic .labyrinthine reflex will 34rt from a position of .
flexion, and therefore .only slight visible movement will cause then to be
scored 3+.)- s :

" 4+ (Obligatory (more than 30 sec) extension of extrem1t1es on chin side or

f]exion of extremities on occiput side.

145
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- Procedures for Measuring

Head Erect

.
Kathleen J: Foshage!

1The procedures reported in this study were taken from qua§§er s thesis

conducted by Kathleen J. Foshage that was submitted to the Department of
Special Education at the University of Kansas in October, 1978 *



Measuring Head thtroi

Areas for measuring three critical forms of hgad erect behavior
have been described .earlier in figure 1. They include: (1) head erect
in the prone 565%Ei6h; (2) head erect in a supported sitting position;
and (3) maintenance of head erect while being "pulled-to-sit" and
reclined-to:supine®;

HeaduErect,Jngihegﬁiéﬁégpositlcn

 These procedures are designed to measure the frequency and duration of

 ”Athe child's head raises when he is placed on his stomach The position of

LY

.and consumables.

child's parents (or teachers) to prov1de 1nformat10n on wh1ch type of

the child's anns when his head 1s raised is also measured

!”l’ T *T"’-*]' - l. E ]

A data sheet, cumulative stopwatch, and pencil are necessary. Two

types of reinforcers for head erect behavior are recommended; manipulatables

_'Héaiﬁﬁiaféﬁlé; Identify the child's preferred toys Request the

funet1ona1 réspéhSé'frem the ch11d if no preferenee 1nfonnat1on is ava11ab1e;

present a variety of objects to the child and determine his preferred ones.

The child may deimonstrate preference by Fixating on an object, or reaching
for it; O%iotherWISC responding pos1t1ve1y to 1ts presentation: Periodically’

-

probegthe hild's interest in other objects to determine if the initial

dhjects remain the child's preferred ones: Potentially reinforcing objects

incluge:

: - 4 - S = e

1. Visually interesting toys with bright colors and moving parts:

rotating lamps, mobiles, flashing 1ights, t.v. etc. These items allow head
HE20
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erect to be measured in a variety of positions.

. 2. Auditorily stimulating toys, such as music boxes, bells, and "See

and. Say," that can be activated when the child's head is appropriately
3: A vibrator that can be applied to any part of the body except the
neck (to avoid stimulating extensor muscles).

-~ Consumable: Foods and 1iquids may be used to reinforce head erect
behavior. Liquids can be placed/in a-squeeze bottle with a spout so that a
few drops can be dispersed into the child's mouth when the child's head is
raised: Use foods that can be given immediately and eaten easily and
quickly (e:g:; M & M's).

Observational Settings

conduct measures of head control in the prone position (and the other

two positions) in both structured and unstructured settings:

Structured observations. Make these_observations when head control is

a treatment goal. Their purpose is to assess the child's ability to display

attempt to gain the child's attention by holding a toy within his visual
" field,-and then moving it to the midline position. This may elicit an

only when the child 1ifts his head.

Unstructiired observations. Thesé observations should take place -

‘during an activity that regularly occurs. Their purpose is to assess the
child's ability to display head erect behavior under natural conditions .
without the aid of a specific prompt. These may include activities where

X S ;
. 1352 .

- | I 173

LI




head erect behayior (ih a prone bbSitidh) is_a.prerequisite td‘tﬁé‘éétiVityg
but not the §6éi of tFéiﬁihﬁ (é;g;; reach and touch program, ﬁgﬁéi EFéE’iéi'ﬁi_.j;
eté:jz THeSé observations may be taken in the home or EFééﬁﬁéﬁE setting.
C Place the child on a floor 6F table: fake the toys available 12-18 iﬁéﬁé§
in front of him in the midline of his body. Adjust the observations to the
child's fedding and sleeping schedule to avoid drowsiness or hanger; and do
not attémpt to specifically elicit the response. g

-

Pos1t10n1ng the Child , ‘.

1. Placé the child prone {(on Stomach) on a floor mat; or table.

2. Flex his elbows and placé his hands-on either side of the head.

FépdSitibh them di?étt]y above hiS ShdU]dé?S on éifhé? Sidé 6f the head.
If he attémpts to roll 6Vér;'stbp and répbsitibh him. if abnormal muscié
the observatior. Abnonmal tone is indicated by scissoring of the arms
and/or 1egs, andior hyperextension of the neck.

,,,,,

,,,,,,,,,,

the measurement procedure. These positions are 111ustrated in Figure 2

1. Head bob. The head is raised and remains up less than or equal

[ — — _— _— "” M

to 5: sec before contacting a supportlng surface.

~ N o
2. Head erect. When no part of the head or neck (chin to clavicle)

is touching the supporting surface. If the head rests on or touches the

: amms when they are being used as supports, head erect is not occurring.

P
Oy
W




b. Head erect

3

Figure 2. Illustrations of the head and am positions

I ] 1S




A N o

3. Head up,without arm support. The head is raigf and rémains up

. longer than 5 sec befo contacting a supporting surface“’w1th an elbow

~ —

. angle of less ti

*

4. Head erect with fore®m props. The head is raised and remains up .

more than 5 sec with one amm e1b0w angle more than 90° and other am not
touch1ng a supporting surface. This excludes any am ra1s1ng behavqor
involyed in rolling over that can bé prevented by the examiner.

5. HeédAEéeéEAWiiﬁre&tended am _props. The head‘and chest.are raised

surface. Only the hands are touch1ng the surface

Combinations of’these arm positions can occur. One ann may be 1n one

pos1t1on and the other in a different pos1t1on Score tﬁese "comb1nations“

on the data sheet also. ¢

Take frequency and/or duration measures of head erect behavior. To'
determine Which measire to yse (Schedule A or Schedule B described below)
perform an initial observation session. Observe the child for 3 min and.
record the cumulative duration of all head erect behavior. Do not record
ams positions during this preliminary step. 'If & cumulative duration of
head erect is less than 60 sec, obsérve the child using Schedule A: If the
total is greater than or equal to 60 sec, observe the child using Schedule
B.

Observation Schedule A. Use this schedule with children who sustain

head erect behavior for less than 60 sec of the 3 min initial observation.
First place the child in the starting position and observe him for 3 min,
allowing the stopWateh to ran continuously; Bur ing this time record his
head erect behavior using the position abbreviations shown on the data

. 7'

. HE24
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Mamei, g Location: [ JHone - DSchool
, T T S S'éEEiﬁé' “[Cstructured
| . Agé: L. S N E[Unstructured '
o Eiaﬁiiﬁ'éfi‘; - E [:]sroup, : Ehndividua]
’ Ll Time:_____ Start._____ Stop
~ Ccode: B - bob
T g nC am support B
l’:/ ¢+ - props on one Forearm, _pther arm no., suPport o
‘ ; A v’d - 'p'r'e';;s on forearms - ! o ,’:\};_ -77’.3 -
g J-props on one. forean; other am 1\5 ra“i"s%a -
‘ s J7 - props on one. forearm and one ex!;endec_i_.;anp‘ Lo
) /7 - props on extended arms oz o
7 5;'1pi'6ps: on 'one extended am,; other armn is raised
Responses . o o |
or Trials  puratien  Am_Position(s)
.1. ) N .
2. |
N .
* 3. )
s, =
7. . \ ,,
8. : ;
9.
10.
11. o o o
Figure.3. Data sheet for measuring head erect in the prone position.
HE2S R




§ﬁeét‘iﬁ Figure 3. Th1s se]f—exp]anatory’data sheet is requ1red to observe

on B&th §Ehéduieé‘ If thé chi]d raises h]S head ]onger than 5 sec S~record

l-'

child's amms. .
3

Observatfdn Sehedule B: Follow this schedule with ch1]dren who susta%nh'

head erect behav1or for 60 sec or ]onger dur1ng ‘the initial: observat1on

R

LT F1rst place the ch1]d on’ h1s/6tomach and present the st1mu1us ’If th

tchild does not ra1 _ iln 30‘sec, end the trial and recond a zero on

the data sheet If‘the'th Jd does ra1se h15 head w1th1n 30 sec, trme and

I

RS record the duFat1on of the response (1nc]ud1ng the position of the anns)

Beg1nn1ng when the head raises above the supportIng surface’ If abnormal

' /

‘ 'sheet next to the appreprnate tr1a1 to 1nd1caté that the tFiaiiﬁa§ ‘interrupted.)
To “egin each trial; repos1t1on the child and again present thegstnmulus
. &4’) oo
Conduct a Minimum of 5 to 10 trials. Use the same data sheet’ as nequ1red

i :Schedule A. ST ~f L
During head 1ifts, the stimulus may be moved hor1zonta]]y to maintain o
the child's eye contact or vert1cal]y to prompt the ch11d to ra%se his head

h1gher If the child ]owers his head, but does not touch the support1ng

surface, ho]d the st1mu]us at th1s level and s]ow]y raise it.

(Schedu]e A to B) when the ch1]d maintains a head erect pos1t1on for 60 sec

during-a 3 'min period. To use this criteria sum only occurrences of head

erect greater than 5 sec in length. _ T

~Data Analysis

it-is-suggéstéd.tigt two measures of head erect be tabiilated.  These 3
'HE26
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“head erect re$ponse,per 3 min observation.

‘"cf head erect behav1cr foﬁ each sess1on can Be determ1ned ' i

" behavior for the ch1]d B ’ ‘ .

are (1) number of head bobs per #inute; and (2) duration of ‘the longest

-
o

Head bobs/minute. In observation Schedule A, the numﬁér of head bobs

are recorded dur1ng the qbservatlon per1od This . 1nc1udes head raises of

less than 5 seconds. A head bob per m1nute frequency can ‘be tabulated by

ieialgheadgbebsisesSJon # of head bobs/m1nute

(3 ) o 5“ @ v » . ,). N ) :‘.7
. A R N p e , i
Tabuﬁate this rate" by session for the ch11d i L

~

-~

Graﬁh the data for both head bobsgﬁunute and the 1ongest durat1on of

4
he 3d e#ect cn the same scale; Ind1cate on the Jdeft horizontal axis: head

: babi/mlnute; cn the right horizontal axis record ]ongest duration of headr

ersct behavior per observation period: Then use this graph to follow the

trans1t1en between he&ﬁ bob§ and the 1ncreased duration of head erect
‘j.

Head Erect in the Supﬂorted S1tt1ng42051110n

The procedures are des1gne¢-ﬁo measﬁre the frequency and duration of
the child's head’ ra1ses whtl ,’e is seated in the examvncr S 1ap
K ' _
Materials and Equ1pment R . S B

-~

Appropriate data sheets, a eumaiatiVé:staﬁwaféﬁf EéBié; and chair are

needed. A mddifiéd sheet of plexiglass (described below) is also requ1red

This apparatus is also used in measur1ng"

and "rec]vne-to sup1ne pas1t1onsf

Measurement frame. A 2' x 2' sheet of plexiglass (or use blackboard

PR

I ot
ol



of the same di”en ions) 1s necessary. Using %" wide tape div1de the o

plex191ass 1nto three tr1sect10ns (30° ang]es) Number the trisectlons 1;

;r'and 3 encompa551ng the ]ength of the vert1ca] edge (see Flgure 4) “

‘If you desire a portab]e unit; cut a groove just W]de eneugh to ai] R

_the plexiglass (or blackboard) to f1t in a board 3" x 4" - ‘A hole can befz

_dr1l]ed through the top and a ]eather str1p 1nserted to be used as a handﬂ%

The portable. unit must be d1v1ded into trisections’after it 1s ?itted intff

the wooden groove s1nce the support board will ra1@e the p]exig ass: (or» Q:E'f'

oo
} DR

blackboard) of f the surface s11ght]y : 7 - R . i
£oot4blocks;? If it 1s necessary to raise the examiner's khéés to 'ﬂ%f;

from te]ephone books, cardboard bricks, etc. .

Reinforcers. The same reinforcers used to cons quate head erect b )
S ~ .

p051tlon can be used for head erect behavior in the }
'3 -

. Structured observation (see p. HEZ1). In this setting have a second

i

head erect behavior:

4Qégiiucturedgobservatlons (see p. HE21). Prov1de no additional visual or

auditoﬁy'stiﬁuiatioﬁ; Seat the child where he can observe ongoing activ1ty

»

in the room.

child as fo]]ows

:‘ \

Implement %;% initial positioning and movement of the

1. Remove all clothing” from the upper part of his body:

.

HE28
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o

~ chest..

v

2. Place the tr1sect1on device on the table.,,@i

v Place the cha1r of appropr1ate he1ght paraflcl to the trisect1on

device. The height of the cha1r and the table must be coordinated so the

~ o

Ch]]d s waist is even with the bottom edge of the trisection device when
the ch1]d is Seated on the exam1ner S lap faCIng the same d1rect1ongas the
exam1ner Use foot blocks; if necessary} to raise the examiner's knees«so

4; Position the vertical edge f the tr1sect1on device containing

Tr1sect1on 3 so that it b1sects the eh1]d s trunk 1nto front and back

pos1t1on for 30 seconds. Do not a]]ow the child's head to touch the exam1ner s “

Behavior Definitions -

-Head erect behavior is scored when no part of the head (exc]udlng

_‘ha1r) 1s lower than 60° (i.e., below the third tr1section) the ch11d'

neck. is not hyperextended, and the eﬁf’re head has not moVed beyond the .“'t

vertical edge of the tr1sect1on dev1ce (90° edge).

Measurement Procedures ‘ . ' o i

Frequency and duration measurements are made of head erect behavior in
the supported sitting position. To determine which measure to use. position
and observe the child for 3 min initially. During this period; record the
duration of the behavior using a cumulative stopwatch according to the

R . _ _ - S e s L \ . . .
definition given above. Make sure a second person provides visual or

‘auditory stinulation by holding objects at or above the child's eye level. .

HE30
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If:tha child holds his head erect for 25 or ;ﬁéfé cumulative se’conds during

Durat1on To measure durat1on, start the stopwatch when no part of . _ -

the Chl]d 3 heaq (exc1uaing hair) is Béiow the 60° 11ne on the tr1section

9

hyperextends, or when the ent1re head moves beyond the vert1cal (90°) edge :

v

of the tr1sect10n device
Freguency. To measure frequency, reeord a response @ccurrence each
time the child’ s head moves above the 60° line on the tr1section dev1ce,

when the neck is not hyperextended, and when the head is not beyond the -

. ° _L

vertlca] (90°) edge of the’ tr1sect1on dev1ce

Record responses on a data sheet L1ke that presented in’ F1gure 6

. v o -

BataAAnalg§4s : SR . ',.m‘; R
) ggggggggg; Tabu]ate the number of tlmes dur1ng the 34nﬂ% ip{ 1n »ff! "

which the child! s head ra1ses abo%g the 60° 11ne on the tr1sect1on dev1ce

)

fThen ca]culate frequency per minute by d1v1d1ng the tota] responses by

_three. Graph these data by observatlon se5510n, as. descr1bed in the prone

iﬁ*p051tlon | ) . B -

Auuration For each session determ1ne the longest time that the ch1ld
ma1nta1ned the head erect pos1t10n.- Alternat1ve]y, tabulate the total,t1me
per session that the child's head was erect 7 . ' i;: :

Graph ' the data by observat1on sess1on, as descr1bed in the prone

pos1t1on
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' Head- Erect in the Supported Sitting Position
 Name: __ Location: Home . School
’ Age:' - e — Setting: Structured -
 Examiner: _% | | Unstructured
Observer: & - Support: Shoulders
Observation Time: . . Waist-
Frequency Duration
Head Erect (c1rc1e one)
pate: _ -~ . . Location:  YiHome School
Examiner: .. Setting: Structured
Observer: - ' | - © - Unstructured
kdbéervaiibn Time: _ . . Support:. ~ Shoulders
Froquéency-Duration : ' B T ‘
Head Erect (c1rc1e one) 3
Date: - Location: .  Home 5cnoq1
Examiner: ” Setting: Structured
) — , _ 29(
Observer: e " Unstructured
Observatlon Time: Support: Shoulders
Frequency-Duration ; S . Waist.
Head Erect (circle one) ‘ '
:béte; _ a . ' - Location: ;’ Hami - SchooT o we
 Examiner: — . .. " Setting: .. ° Structured °
‘Observer: - — Unstructured
Observation Time: Support: ‘Shoulders
Frequency-Duration .. . Waist ‘
vHead Erect (c1rc th .o : *
s Figure 6: Recording head erect”in the supported sitting position:
to ; - .
g | . HE3Z. : ” ;




" Pead Erect in the Pull t ine to

The procedures described for these positions are 1ntended to measure

the ang]e of the ch1]d s head in re]at1on to his body wh11e he is being
pu]]ed to a s1tt1ng pos1t1en and while he ‘is being lowered back to a supihe
position. ﬁ? , : ] : _ .{wié

ﬁaferf als and Equ1pment ‘ ' o - | rﬁe"t
= ; - 4 Z : i;' -

in the prev1ous seet1en and the: fo]]ow1ng spec1a1‘ﬁmter1als f[ﬁ_ N ;}

Ve]drosbéhd. A ve]cro (3/4" W1de) strip long enough to flt around tﬂ%' o
¥ ks ?‘K‘Jb

bt
:-

s
ir

largest child's chest just under the arfis. ‘

8 - | v 2
Velcro 1669 Cut 10 sma]] p1eces of velcro (1" x k") from the soft .Fw:

(fuzzy)'pcrtion- Use these to secure the surgical tape to the oppos1te—b1ece %;_5

o

of ve]cro prev1ous]y secured across the ch11d S ﬁhest

Tage. Cut-str1ps of surg1ca1 tape (#1535 - 1“ x 10 yds, 3M M1cropore

i “"’;‘

chw]d s ch1n to the ve]crg band around the child's chest plus éﬁt 1nch Wrap

Qne end of the tape around the ve]cro loop and adhere it to itself (s"” n' _;v‘:

o . -

Figure 7). I &

HE34 &
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Headrest. Use sandbags on both sides of the child's head to maintain .4
y a midline position when the child is prone; or use a commerically aVéiiehie
headrest (removed from a wheelchair) fei‘ the correct positioning. -
Reinforcers. The same réin?orceég u%ed ih‘méas&fihgihead erect in the

Structured observations (see p: HE21}* These.measurements should be

"'71-to-s1t and recline-
\'1- : : B

f day to avoid fatiguing

”’ne) shou]d be performed. -

hav1ng a dlaper changed and as the child is pulled to it after be1ng

wi§ changed; Similar situations that the ch1]d normafT} encounters may be
" J
* substituted. A minimum numbe Uf trials is not requiredz .
Pasltlonlngfthe Child . i
T

To position the Ch?]d, implement the fb]]ow1ng procedures

\]

1:  Place the trisettion dev1ce on the floor or on a table.
Remove a]l~c16i§gng from, the upper part of the child's body \”53,
, ‘Place, the velcro bapd around ¢ thg ch1]d s chest directly under his
an's as shown in Frgure 8. f?ghten the band after it is in p]ace by

itself: Centerlthe velcro loop, with tape already attached, on the frdht

of the band:
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Figure 8. Correct placement of velcro loop and tape. *
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déVfCé; so that ﬁis waist is even with thé vertical end of the device. His
head mist ba: flat on the floor and ma1nta1ned in midline With a headrest if

necessary as shown in F1gure 9

6. Attach the free end of the dape to the mldd1e of the child’ .chfh

5g. that there is ho.slaCR;:.ggggf_ Attach the tape while child's mouth is

in 1ts usual pbéltlon. Epr exanmplet if his;mdﬁth,is usually open; attach”

the tape wh11e~1t is opeh% If the: mouth ls open durlng pull to Slt and"
R

.rec11ne, but not at other time; hold the child's mouth open to attach the

tape. . o0 | ; S

7. 1 Flex the ch11d s knees and p]ace his feet flat on the floor: To

maihtaih th]s po%s tion the examiner may have to externally rotate and flex

'tﬁégcéﬁd?t?dhé ahe met: (1) the tape remains attached. and (2) the head 1s

. not resting on the ch11d's chest

'ge’és*,','p’ém"éag,e;’p"oceauees*'f””’” e e

1

As the child is being pu]]ed to S]t, or reclined, record the nwnber of _

~

ftr1sect1ons 1n which his head remains erect. Conduct flve tr1als»of pull
. to sit and five of recline to supine: Implement the procedures described
%ﬁlow ) .
L] ) v 7 . ] ] ] ]
1.  Use either the child's hands or shouldets as a point of contact
_.for the, dbl] to-sit and recline maneuver. Base this on the child's ability

i ¥

t‘ e ass1st with his anmis in the maneuver. That is, if the child can assist

L | ; 169

"5.  Place the child in a supine position parallel to the trisection -

-
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in pulling, grasp the child's hand prior to the trial. If there isﬁnonz
or onfy mfnimai contractian'présént; use the shoulders as'the point ot' h
contact instead 1In this case, fold the child's arms across his chest and
then piace_one hand on each shaaiaéf; - S |

2. To conduct a trial, pull the child-to the sitting position then

o lower him/her back to the supine position. To s tart the trial, first

“instruct the child to "sit up," then grasp him at the appropriate place
(hands or shoulders), and pull him straight up into the ’§if;‘f;_i'ng;;'posii:fon.;:-w :
Then place the child's head in the midline position prior to Béginnina'thé
movement back" to the sup1ne p051t1on. When mov1ng back to the sup1ne
‘pos1t1on grasp the- child at the appropr1ate p]ace (hand or shou]ders) and
lower him to the floor. ' A

- : . _
3. Regu]ate the durat1on of a trial by count1ng 1 sec per trisection

4. Have a second exam1ner record the tr1sect1ons in ”7‘ch the child -

N demonstrates head erect behav1or and in which trISeetﬂons he does not.
5. Use three gymbols for record1ng the data (1) (+) head is erect;
4 ,(2) (-) head is not erect' (3) (Oi tape is-détached* The hegd is defined

5 _
chest: For each tr1sect10n ‘that this occurs, the observer marks a p1us LN

-

jps erect if the tape is attached and- the ch1]d s head is not’ rest1ng on his

'(+) on the data sheet (se‘;ﬁjgure 10) for the\appropr1ate tr1sect1on. when\&-

the tade detaches, the obs? er records the tr1sect1on number (i; 2, or 3)°

{ o=

correspond1ng to the poiter1or part of the ch11d s ear. The observer marks

-

a (O) for th1s tr1sect1on and marks the prev1ous trmsectTOn appropr1ate1y fJT:
%
K

(i). For examg]e, 1f the~tape detachcs‘gt 30°, then. tr1sect1on 1 is marked
— . )

(+) and tr1sectfon 2)15 marked (0) on the aScent (pull=to= s1t) If the . . :
v’ V *

3

tape detaches at 30° on’ ghe descent tr15ect1on 2 is*ma rked (+) and - trisectloncia
‘ ) -. ' N oy h , /

- ‘._ ) - -
P , : -

e %‘¥§~." 5, © «'HEAD
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L O .

@

1 is marked (0). Any trisections moved through after the tape has detached

are marked ( ) a]ong w1th any . trlsect1ons in which the chﬁ]d s head is

rest1ng on or near h1s chest.

6. Conduct Five trwa]s each of pu]] to-sit and recline—to ~supine.

Data Analysis

Tabulate the data for the pull-to-sit and recline poisitons by recording,
for each trial, the number of trisections in which head eontrol was observed
(;). Eéch triai réqo{res that six §66ré§ be recorded. These include three

&

three scores (each tr1sect1on) as the. ch1]d is lowered backvto the sup1ne

position. Since five trials. (pull -to-sit and rec]]ne) are adm1n1stered in -

ot

- a session a tota] of 30 scores are recorded These scores can>be converted

to a. percent correct for the sess1on by d1v1d1ng the tota] number of correct

(+) by 30 and mu]t1p]y1ng by 100. Data. cajp beﬁgraphed across sessions t%'

show the percent of head contro] - : };" ,fﬁ
~ - . ';Eij ’
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‘Figure 10, Date sheet for neasuring head erect in the pull to sit and recline positions,
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. .. A REPLICATION STUDY: - -
Quantitative Measurement of Head Erect
" in the Prone and Supported Sitting

Position in Nenhandicapped Infants:

..‘

S . A i ?
‘IMye procedures and data reported in this stidy were taken from a
Doctoral dissertation by Janc Purcell- Rues that was submitted to-
the Department of. Special Education,; University of Kansas; .in 198%.
K . : !
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OnerylewgongEasggementfPrecedures

Vo]ume I, dAssessnentxProcedures for Selected Deve]opmenta] M11estones

‘pages HE19-HE42 descr1bed procedures used by Foshage (1978) 1n the
or1g1na] head erect sthdy ; The procedures in the orIQqnal study measured
.head erect in prone, pu]] to s1t and recline; and’ supportep s1tt1ng
Volume 11, pages HE1- HE18 present the performance and re}{ab111ty results

frqm the or1g1na1 study,}(« . : S Lol -

e . . .
Measurement Procedure Revisions , . <

, Head  erect. behaviors in two poS1t1ons, prone and supporte sitting,

N ) _'Q) A 7'7' o M
hére se]ected fggkrev1s1on and 1ong1tud1na] rep11cat1on The Joriginal
;procedures “for ‘measuring head erect in-the prone pos1t1on ifcluded two .

‘»observatlon schedules: Schedu]e A wh1ch was pr1mar11y a frequency “

measure;fand;Schedu]e B which was a duration measure Schedule-A requiréd;;g

a S‘minuté observation session: the responses (i.e., head bobs eni tted
by the child): const1tuted the number of tr1a1s dur1ng the 3 n1nute j

timing. The durat1on of head 11fts and arm p051t10ns were recofhed if

'the heé@’was ra1sed Ionger than § seconds: Schedule B Jncluded a Series

[N

of d1screet.tr1als (minimum of 5 and maximum of 10) in which duration of

'the head 1ift and the position(s) of the ams vere recorded. e

i’ Thg'trans1t1on between these two system (1 e.; fram 3 m]nute obser=

‘ rvation per1ods to 5 to 16 tr1a]s) was made when the child ma1nta1ned a

head erect pos1t1on for 60 seconds durlng a 3 mlnute per1od Only _

durat1ons of head eroct greater than 5. seconds were added together to

was ma1nta1ned and;the code was adapted to allow for simultancous recordings
HE2 o

: ;A ,L”fg ~"176,§

.



of the following behaviors: frequency of head turns and 1ifts, duration -

of 1ongest head l]ft cumulat1ve duration of head ereétgwani frequency

of ann p051t1ons The" descr1ptor. head turns; represejgi%'an add1t1on

%.

to the code. -HWhen_the cumu]at1ve duratlon of head erect behav1or equal]éd
160 seconds on. 2 out of 3 sessions; the durat1on measure was then applied
to the descr1ptor. extended arm props: The focus'1n the 3 m]nute oBser-
vat1on se551on was then directed at measures of frequency of extended

arm props, cumu]at1ve durat1on of extended arm props and frequency qf;

arm positions. o S N .

can be used to measure the behav1ors (1 e\ head erect and extended arm
q;bps)-Séquéhti&]]y; Sihﬁ]tdhééﬂS]j; or independently; The imposed
ceiling of 3 minutes on éumﬁjatiVé“duration of head éréct and extended.

The or1g1na] procedure for measurlng head erect in surport sitting

\ '1nvo]ved two measures (frequency or durat1on) A specified criterion

determ1ned when the dbserver changed fran a frequency measure to a

durat1on measure. The rev1sed procedure comblned both measures al]owlng L

, -

popu]atlon. Add]tlons to the data Sheet were. a]so necessary in- the R
‘provision of external support to,the lnfant in, “the supported s1tt1ng
position ' A sequence of support p051t1ons from cepha]o to cauda]

(s hou]der to pe1v1s) was de fined and included 1n an effort to quant1fy

.A,,,.:

the emergence and atqu1s1t10n of this skill in the nonhandicapped sub-

e
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Rel]1ng Assessment Procedures - -
(Bay, Rues’ & tehr. Note 6; Fritzshall & Noonan Note ?é
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- Se]ecting the Targét Behaviors o _ - : et
c 4 .
¢ - i Infonnatwn obta}ned from the assessment ‘instruments and developmenta]

» research was used to 1dent1fy descr1ptors of rolling behavwrs that were

.P??"f amenab]e to quant1tat1ve measdrement procedures It has been c1ear1y shown T

‘-

'5‘ thatwrolhng progresses through sévaral stages: As GesseH (1%4) noted

% ga 1nfant fTrst ste;f towards the ach1evement of an erect postu;;e 1? S L

: \ through the use of rotat1ona] cemponents dur1ng roHing All current
oA

‘! -~

a;,sessments 1ack any clegr measurement . of th emerge nce of rg]]mg.

= Spec1f1c scales defme ro]hng as. the ab;ht Qf roll. 1ndependent1y from

fpf’ nonoécurre@qe.ﬁ’r occurrence, -these scales have 11tt1e va]ue in 1dent1fy1ng r. T
'“'n!; : P .

S ,the emergence ng‘ﬁlhng p 'ItS Var‘wos component stages 4 , T R

« .
ﬂ s,

*

iﬁ"fiods—'compohents“ of roﬂing " These “ta'l"get behav1ors are. gegmental g
':*7% % - " \c;

Ly roH1ng from a supine, prone gnd s1de1y1ng p051t10n1ng and roH1ng moblhty

o o )
" ing to seven na,]or headmgs (a) Speé1f=n‘:(t1on

ot

d. Obse[rvatuﬁ";2 Procedures 8 e _ ' g
B ' »
Emergen§ quahty and mol5111ty aspects of ro'lhng 1S dlscussed accord- -

"v1or, (b) Mater1a]s

'67

and Egu1pment, (c Gbservatwnal Sett1ﬁgs, (d) I ,d ao S for Observmg;_
\,(.E) Prov1d1’r'i'§\€ues\ to“the Ehﬂd (f) Measurmg Rong, a'id (@'{Specnﬁcat‘to

"'kmg Measures of "'ehab-i ity. _ = L R '_-~3f'_

§ S e N ) thz : —.,-. ' e
’77'éC‘if‘i§‘5t‘ib:” f,— ehavw{sectton prov1des a descriptioh of the S

e — e

- ;;'to' be méasuﬁ’* nd tbe types of measurement procedu" ’
"// Thé Mat’erlals*and Eq:hatint s%twn 1nc1$es the
( .J‘tht?‘:m Ad— 7ose reqtnred y- the observer to measu:r

"ang d in. thg,envxronme;n?/ ) ;("’ A
s Y wme
. ( ¢

e
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-

e 6Bserva‘%tio'hai ézétti‘h'gé sec-t"’-'.‘ pecifies the locations for
adm1mstrat1on of thegssessment T ' o '.z: - | ’
The Conditions for’ Observmg sect1on p@ndes @scmphons mhe | Ig

1nf"é1a1 poS1tion1ng procedures of the child as weH as other positibhing -
procedu éd in the _asse sinent Spec1f1cat1ons for observer pos1\%1oq;- \
1ng are. a]sa déscr‘l R Z’« . S S ‘\\ﬁ;

{ ’ ‘The secs% :éé t&i‘)}e ghﬂd def1nes net onif_y: _4 '
wha»,t cues to usﬁé jn thé:y sh’ould. be: préSénted N X/, - n-

*;E N /e R
- Ihe sect1orji qn,;Meas'Ur n’ﬁ Rolhng mcludes def1n1t1ons of ro'lhng and
4 - Y
";o zhese behavaors There is.a more detaﬂed exp‘lana-— .
o # s g
; 01; the type of record1ng procedures ussw we.}z] as ~ °

“ ¥

ning,and end1ng of, a tr1a1 f"

'o'i:h'er i:e s rei a

.descrt tf—r'ﬁs for/the begin

- 4

S pfpk oA A eio for Taking M ty s chon prov1des -
N Cri. eFi . 4 “ ,‘.J".‘ ‘”i;‘, ~ ‘77 _ R

;?*ehabihty

’é“f detemﬁ—mgr“the agreement ' -

mea s r}s \ar@ tak

/“.

ﬁ’&,' v .
lymg the chﬂd S, res}sonse 7

Qi .
=i

Y
o
_d\ )
an”
m\

: v ;E‘e @rded 1n tenn v \.ihe follcwmg 1)* degrees ofr . f‘. .
f) it dent ro]hng, 2;) degrees of' runk { tatwn and 3‘) duratlon of A’f Q)) -
/\’fhovemént - j R RS \\ i

_ Matel:lals andqupment AR _"' "’)
ﬁ; YA data sheet (ﬁgure 1)“Be’n’c{1 lﬁa . an ré;'«ijféreihgabéﬁ’é’té' SRR e
( "“afe used: sYaclf: __,ui?e'& Addmonaf\y é

/ ,ni;,uvs rmgltedj
gIR
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Supine to Prone =

R 3;,' 7 Examiner:

Bbservat‘iorf l;ength‘ Re’ﬁ’éﬂit} )
B ScFi] tor&, ! T ‘ -;T; )
/ \ V:L' _ . ’ - . . -
o R- right. = ¥ 7

P - pr nelfposition v i
S& s§me position . . LR
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L - left 7
A - verbal .-
B - visuai *f‘
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Eiastu: Band . Cut a three-inch Wide eiaSti‘é'stri"” t&aé 1 ﬁéth of

o %

d1rect1~y below the umphhus) First; place a a rk one fourtl\ inch from
each-fend of the e]ast1c str1p‘? Then divide the remain ng band into four o

/

The ns1de quadrants of red and blue andT)uts1de qu%%nts gf Whﬁ:e " P

,

{ .
and green are f‘urther d1v1ded into equal parts wack dot;fdﬁines The

e]astic ‘strip Wthen sewn tdgether one-fourth inch from ‘Faw edges to g o

- s .
B form-a circular band Each .colored" s?%én Mpresehts O° “the d1vid1ng IR /

: PR
11ne 1n each sect1on 1ndicates 45° and the dotted sect1ons represent 22 5°;

\ The total band represents 360° (See F1gure 2b ). _;r“' ' i;d" ;), .,\ . L i
El ' 2 Gut'a one-1nch w1de %tmp of e]ast1c to a lengbh

J .

-halﬁﬁléh 1{ger than the mea’Surement ar‘oungt,’%the chﬂd s chest

the mpple ]1ne as a reference po1nt) B1v1de .' he e]astfc strip

o4
ot
R ot ’.‘-%;i»«:":g: )

d and con ruct :he band fo}]ovﬁng t;he d1rect1ons for Bad 1. N

L,-\ 7—.37 o ,,,‘g}?’ . D
& exammer shou]d’%denhfy preferred toys féi: e . chﬂd }arents e
w ~ o~

fao f’suarﬂy canfprowde s xnformation if nt 1nfor "tmn As' avaﬂable, the T

Q .

) jec
\ \‘,somek‘amples of commonly re1n§di'c1ng agents (and how the;y are ysed\are:
- "'g';’é‘s’aal ]y*n\tex st1ng toys WhEh br‘1gﬁt colors and mov1ng pat TbeArs

fi to v1sqa11y folJow theeé,]ect /? ' %

‘Bys such as music boxe£ bellsf’etc aréyused

N, y s _'.41
gvthe chﬂd to v1sually ﬁ;—aom dits . : '

e



E t1€?§rip/2-\' o
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child's degrees of ?‘o]hng and bodﬁ rotgmon can ea?’ﬂy be observed. These '

Observational SettingL : " \ | T : )

The measurenents should be @ken in a structuri’d’lsﬁuatwn where the .

can occur e1ther at home or at school. The chﬂd E?ds to be viually and/or

v
socra‘i];y alert.

?he strutturea obServat‘ion sett1ng emplo;yed a secoug exammer who 4
prov1ded v1sua] or auditor;y stimulation by holdlng interasting obaects to
the s1de ar;d above the Bhﬂﬁﬁ hey-%&(encourage rolhng ‘.
Qo_ndi[ ’i"’f‘:' 7E7" 'D'fl‘ﬁ""’off ’srffffffl 7]' R"fj ]”-77 O ;S"7177 .
}A
In1t1a14’osqtlmqyl>_poceduﬁes The' chﬂd is placed on h1s back wi th‘ .
] ).
head in mldiine ana trunk straight The eiéstié bands are ﬁésﬁiiéﬁéa o
,,,,1’&‘) FI e — S

' comfortabij&raround the chﬂd as seen’ m Flgu're 3. Place child in a supine;

,

s@ﬂ,

Ky

W

b

prone or\.s:delymg pos1t1on and s'hp the band é@ﬁﬁ&’his hips and Eflest o >

Pos1t10n1ng of the Band #17needs t® be d1rectly be]ew.ihe umbﬂf’cus w1th

s
L

the bands. seam centered on ‘the ﬁmbﬂchs. .Band #2 ¢hould be d1rect1y over

:' ,'{ { ,Vg,: J\ ) ‘ .,'._‘
e A3ne éﬁ& correspondmg to co]ors in Baqﬂ #1 %’The bands sha"ld (- = Y

kosmonmginocedu tes

1.)’, Begm’ Stépwatch

Jb "

2) . The exammerasays ‘or s1gns “re]l“
'gié'%;ﬁ;nate S‘lde

3) Gbserv%trunk rotation by not1ng‘drff§3:(e m;p"

by mov1ng toy 13 v1§ual f1e1d to

: Statlona"

'7.






T

.Periodical]y activate: toy ‘and verbally encourage child to rel]
\ wlo-

! Stop t1m1ng if no movement occurs aftér 30 seconds; "

If c?iﬂd riakes any movement - t1m1ng 1s countmued until he reHs

s

eE fd’ either prone Q%?‘o”s back te supme A child who rélls to

.. :_‘ sideiyihg from ST but then retuns to the supine posit1on

[ 2
=

PR _’wﬂl be glven cred t for rolling to s1de1_ymg or 96° E o  za

-
~

vy oS
.

. tc.'

7:) If chﬂd 1ndependent]y rol1s he is re1nforced w1 th verbal pra1se

- - and a br1ef opportumt;y to play with the toy. ’*‘ y

"8)"‘7-1 _Obseratwns are then recorded accordmg to descr1pt1ons

| previously defmed _ : K
J)_pov_"_d_wlng Clle tg thELh—'”—d - . B . .‘77i o
| ' Add1t1ona1 data sheet descriptors - that r'r <'|

quire further‘ ex’g’]anatlon L ?

are the JUse of prompts. Two prompts can Be usad s1mu1taneousTy The

¢ =
verbal(?:ue'—‘”ro'll" and v1sua1 and/or aud1tory st1""'lus were- used to encourage
vroﬂmg These are recorded on: the data sheet as A erba]) 0B "(v1sua1) . e

orAand B.

of theistmulus are spec1ﬂ{ for each trials = s
. L. - : .

7777777 - . @ ;

des1gnated _ d(rcated the toy was 1n1t1a1"ly held—on -
. rlghgsme afd shght]y above h‘lS head to e?courage rong g
| MeeNag g 3 Gmpnfal Rn]hnn in Qnﬁiﬁﬁ Pn<1]f on _’i * ¢

After\presentatw' ofy the st1mu"lu§ f(o

chﬂtf\s right de N
‘servatwns‘iermadg gn d ‘gr’

] Q}grge L4
"‘1s)measured b_y ebservgr Band #h\ Tﬁe side of th'é chﬂ,' " &

pend1§g on corresp

T ;L .';,-
- wag des1g@ated as the 1n1t1a] reference p>6 fit. If a chﬂd “roHs fr‘om suplne

- to s1de]y1ng Tmﬁould spressent 90° of 1ndepeﬁﬂént rolhng R0H1ng

» N

> §fr°m§mme to pron%uualﬁ'igg/and rol fmgf{om suplne to sumne ‘;5'”.'

3".: . .- /é kM(R)g w7




- - ey

S equal 3SB°LL The celsred b nds help to V1suallze and measure’ smaller thre-‘ |
ments df’independent rol 1ng o ok | 7
To ebserve and measure tge dégrees of trunk retat1on, the examiner needs
@i'dito Took at both bands nd obse;ve the d1fference in a]ignment between
. the stat1onary and mov1ng body part Aga1n, the 1n1t1a] raferenee point o
is Ehe side. For examp]e, 1f the ehild 1n1t1ates r0111n9 through his le -

h1p by f]ex1ng°]eft ]eg over h1s trink and allow1ng the rest of his body -

- ‘,'
b Y LST

(mov1ng;part) wnu]d be p/rrespondlng ta the b]ue section of band #2
/

* (stationary part): (See Figure: #) “Thé measurement of degrees wou]d be

52term1ned by how;?ar ‘the mov1ng band d%ffered from ﬁhe“stataonarzgfh‘dA

If the ﬁh1te section of baﬁd #1 ﬁ§1¥¥ito the dotted Tine a repres at1on" af’“
‘of 22? of body rotat1on would bébwndicated/ If;rq;at1pn continued and - @ *#* jV?
" the wb1te sectnon mpved to Ehé'j"' b . | | f_ | N
‘ 'wou]d be notedﬂg “,ff g ‘ ’ A
The greatest amOUnt of rotatJon noted'ddr1ng a s1ng]e tr1a] 1s recorded Pu}
,ifé K duratlon measure is necdrded fa&loﬁ1ng 6a;i trra1._ o / f - » L

,JJ <
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CoMe e

lbegin procedurexfgiiiiih trial

2) The ex!ﬁfﬁér says or

I

by. moving toy in. v1$ua1 field to de519nate side. |

‘3§Jf*0b$erve trunk rotat10n by noting: difference in band marklngs

k2

5) Stop tinlng if no movement occurs after 30 secnnds

. ¢ 6) If child makes any,movement, timing is countinued unpil,he‘rbiis For

3 : to éifﬁéilﬁfbﬁé or rolls back “to supine: kﬁﬁﬁiid who rbiié to -
@ I'd

s1de1y1ng from sup1ne but then retuns to the sup1ne pos1t1on :

will bii51ven credlt for ro]]1ng to s1de1ying or 90°>;" -‘i - .,;

L

% | 7)) If ch1]d i 7ependent1y ro]]s he is-reinforced w1th verbal praise Yo
o - ‘& . '
' qﬂ%nd a brﬁef oppbrtunIty to p]ay W1§h'the toy;?

N

. SRTRET

: dépend]ng~on corrgspQQd1ng tr1a1
@E? 1nd9pendent ro]11ng and degreesr"

The degree a s~

trunk rotat1on*
child 1ndependent1y ro]ls is measured by observ1ng Band #1 Tﬁe\éide'nf ’w,
tbe ch1]d was des1gnated as the 1n1t1a1 reference po1nt If a ch11¢ ro]]s\ e

gfran sup1ne to s1dely1ng This would represent §G° of 1ndependent r0111ng; rf

'R6111ng>from,sup1ne to pronéleguals 1899 and;roll1ng From supine to suplne
s “ &
%{r would e gual 3603§.~Ihe cn]qred bands he]p to v1sua]1ze and measure smal ler ;
’ S ,' < R s ) . )' o
F] ) \».n' S0 . ¢ -

13;anranents of {;dependent ro]l1ng/

the ex 1ner S
. w; ?i‘ et
" ,

]1gnment between o T

R A - i
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the stationary and moving body part. Again, the inital referehce point
being the side. For examp]e. if the child 1n1t1ate§ rolling through his" -
left hip by flexing left leg over his trunk and 3110w1ng the rest of his:
bedy (shou]ders and head) to follow, the moving body part wou]d be the
left hip (Band #1) and the statlonary body part being the shou]ders

(Band #2) Bur1ng this roJ]lng behavior the examlner would ob9erve a

42 (statlenary part) (See Figured4 ). The measurement qf degrees wou]d

' be determined by how far the moving band differed from the stationary
band. "If the white section of Band #1 moved to the dotted line a represen-
tation of 225° of body rotation would indicated: If rotation continued and
the white section moved to the solid black line; 45° of body rotation would
be noted. The greatest amount of rotation noted during a single trial is
recorded. A duration measure s recorded following each trial.

Conditions for 0bserv1ng Segmenta] Ro]11ng in SIde1y1ng

Initial Positioning Procedures. The child is positioned on his

*ight or left side depending on the trial number. In the initial sidelying
position the child's head should be slightly flexed forward with trunk
straight. The elastic bands are positioned comfortably around the child in
ascordance with previous descriptors. Once a trial begins repositioning
should not be necessary.

Positioning Procedures. In the sidelying position, trials are

2 in the prone bééitien and 2 in the supine position (1 on left side and

1 on right side). Continue to follow same procedures as outlined for

the supine pos1t1on . i

M(R)14



Specification for Taking Measures of Reliability

Movement recordings. Reliability percentages for the degreeé of

body rotation, degrees independently rolled and tiiie elapsed from the
f start to iﬁf end of each trial are régoraéd separately: Measures of
duration are considered in agreement if scores are within five seconds
of each other: For each session across all trials, the number of
agreements and_the number of disagreements for the three categories
are tallied; using the following formula to determine reliability-

scores:

# of agreements “ %160

# of agreements and disagreements
Calculating the mean reliability scores for each session consists
N o

of adding the reliability percentages for each trial and dividing by

the total number of trials.

Specification of Behavior

Measiirement of rolling mobility; which is rolling prone to
supine and supine to prone as a means of locomotion, consists of
recording the number of complete rolls and maximum degrees of body
rotation. The distance the child travels as well as the time it
takes to.travel are also measured- p

Materials and Equipment

The two elastic bands used to measure segmental rolling are
employed for rolling mobility. 1In addition to the bands distance
markings need to be established: For this procedure masking tape

\ .

M(R)15




£

approximately three feet long is needed for a starting‘poihé‘as .
well as a stébbiné point. The first piece of tape is p]aced ‘on the A
floor or mat and the second f&ece 1s\app11ed 10 feet from fﬁ Eartlng
po1nt A third p1ece of tape is then placed horizontal between the two
vertical str1ps (See F1gure5 ). The horizontal p1ece of tape is .
marked at six inch increments for, accurate distance measurements

Similar objects, toys, or" food uSed for segmental rolling may be -
utilized. - - S

A Stopwatch;’data sheet for "Rolling Hobiltty" (Figure6 ), and a
pencil are the other required items. = .° g <

bbserVation Setting

[ I8
The measurement for r0111ng mobility shou]d be taken in a structured

— “ situation where the chﬂd’s' frequency.of complete roIs and degrees

of body rotation can eas11y be observed: The ch11d needs to be visually
and/or socially alert. Also, if the child cries or seizurestduring

a trial, the trlal should be discontinued and resumed later. _Oﬂce a )

v trial beg1ns re-positioning shoukd not be necessary

a

objects to the childs side.
Condition for Observing Rolling Mobility

If the child independently rolls both froin prone to supine

L~

and supine to prone in any of the trails on the data sheet _
"Rolling Prone to Supine-Supine to Prone" then aétaisﬁaaia be
taken on rolling mobility. .
Positioning procedures. fhé§;hiia is positioned in either -

N

the prone or- supine position which have been specified on the

N ; S ~e i
| MR)16 194 4
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Date:

Observation Length:

:'Rolling Hobility °

T

Bescriptors:

P - prone position

S - supine position

St- sidelying: ppsition

. Observer:

P

Examiner:

'\_

g

>

L -

—

R - right -

Teft

21

Trial

Initial

N

Direction

| Position |

# of

Comptete-

Duration

|-Rotation

[ Vegrees
of Body

Distance
Rolled -

Reliability

of RO | Rolls __ |

T R R
2 p R -
7 " =

‘1\

. . / |
a3 1 ) .

14 ) | S
~as | 3 . ] I
s _ 1 - B ‘
a7 ] N ;

a8 1 n SN .
w |1 T -
2 R T pa— g i

;j» Figure 6: Rolling Mobility Data Sheet
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! - !
the d1recti6h ”f the ro]] }Far examp]ed;ren adm1n1ster1ug Tr1a1 #1

) \; the child is p] :ed in the prone positifn with the right éhédi&er

résting on the star&ing tape (F1gure7 ) Thé aiféétigh,af'thé kol

o

re o N S e *
of the horizontal piece o€ tape. The most-beneficial position is to
knegl or stand up so that measures are easily visable: -

‘Providing Cues to the Child

The bhiizeges)utiiized'td encourage rolling are visually,
auditorily or, tactily stimylating objects or toys which are’
presunied to be reihferéiﬁﬁ to the child: The 1tem(z? selected «

isjare p]aced 2-3 feet from the child and are activated througheut

.

the trial. If the child progresses forward togard the 1tem(s);
- - B \

e

-
S,

then the item(s) fs/are pfaced further away until fhe twp minute
trial is completed: | - ;7 /

-

S A TTATIT ion_of_the behav:er Rolling mobility is defined 3343

T

766&p1ete(§ﬁﬁ ‘ro11 from ‘either the supine or prone position. =-
: 7 S .
I&@égéfgﬁeaSﬁremeﬁt used. The‘type aild frequency of rolling is

procured by record1ng the degrees of body rotation and the number of

complete rod 1s. . .
. .. s
g Lo When recording the number of complete- rolls the observer counts
one eémbleté;rell if-the child.rolls from either supine to supine or

proné =to ‘prone; depending on the initial psotion. Partial credit is

also measured:; For example, if the child initially Béﬁiﬁé a trial in

the sup1ne pos1t16h and r611s as fo]]ows supine-prone- sup1hé-§r66é
] X,
g L . ;
T 7 A M(R)19 ST
- ) - — o
Q . . - - ,.197
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The degrees of body rotation is measured as 1nd1cated in the seg~

nenta] ro]]ing procedures by observing the dlfference in a]ignment

between the stationary and moving bands (Figure 9). The Iargest

amauht,of dégréés,notéd durihg a.s{ngié %riai és thé}ﬁécardéd méasa?é; S

Y

- 1

tra11 with the first roll showing 0° body rotation, second roll 22.5°
LY . :
body rotation and the third roll with 45° of body rotation, the 45°
fea sure wouid be recorded.

The dlstance the ch11d rolls ]S also recorded on the data sheet.

The observer places a piece of tape ‘adjacent to the shoulder resting on
the starting tape pPIOF to begsrnlng the trial. After the trial is
terminated a second piece of tape is placed adjacent to the §ﬁ§ﬂidér
furtherest from the starting point: The observer défénnlnes the

E

distance traveled by measurlng the d1stance between these two points

marked by tape (F1gure16)
The time needed to traVéi the distance of six ?ééf is recorded

column: After the distance traveled and duration have been determined
. . . _ o , _ o L . . ¥

then the rate of ‘locomotion is calculated by diVidihg the distance
traveled by the time. C

Beginning of trial. The child is positioned either in prone or

supine with the prédétérminéd direction estabiished After the child

of preferred ijétts or teys. The stopwatch begins at the.same time.

2



‘suoine —3 prone —> supine =~y -pgone

1 roll ; .

. N S

o ’rollina: supine-prone-supine-prone
© scored: 1% total rolls. g

~

Figure 8. Cbunting rolls.
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Figure 9. Measuring degrees of rotation. -
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féhﬁinatioh of trial. The end-of the trial is detemined when

>

the ch11d trave]s the dlstance of six feet or at the expiration of

two mlnutcs. wh1chever comes first.

Specifications for«Taking Measures of Reliability

-, Reliability precentage for the number of complete rolls; degrees
of body rotation, dfstahCé rolled and time é*aﬁSéd from the beginning

to the_end of each tr1a1 are recorded se%arateiy The initial position
and direction of the roll are spec1f1ed on the data shEet Measures

of duration are gonsidered ih agreement if the scores are within 5
. \

seconds of each other. For each séssion across all trials, the number

are tallied, using the following formula to deterine réliébility;
scores: 7 ; .
# of agreements

x 100

# of agreements and disagreements

L2l

~

Calculating the mean re]1ab111ty scores for egch. session consists of

adding the reliability percentages for eééffgr1a] and dividing by

the total ber of tri§~l§;.

N

MR) 25
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# Quantitative Assessment of Rolling
Behavior in Handicapped and Nonhandicapped

Infants and Children" ;

by ~
Jill D. Fritzshall

and

Mary Jo Noonan

!The procedures and data reported in this study were taken from a Master'
Thesis by Jill D. Fritzshall that was submitted to the Departiient of

- Special ‘Education, University of Kansas, 1982.




A complete description of the measurement procedures used in this

study is found in pages M(R)1 to M(R)25 of Volume I, Assessment Procedures

for Selected Developimental Milestones. In the original study, segmental
rolling was observed from prone, supine, and sidelying and specific
rmeasures were taken on degrees of body rotation, degrees rolled, and
duration of each trial. If a child was able to roll from prone to
supine and supine to prone, then a different datz sheet was used in
order to record rolling mobility. Rolling mobility was defined as the
use of rolling as a means of locomotion, and specific measures were
rtaken on the degrees of body rotation, number of complete and partial
rolls made, distance rolled, and duration of the trial. The measurement
of rolling distance was made by placing masking tape in a horizontal

line across the carpet which was ﬁafké& in six-inch increments. The
) child was expected to roll along this.tape so that his/her rolling
"distance could be determined:

Three revisions were made in the selection of target behaviors:
Singe during the replication it was rare for a child to roll in a straight
line along the masking tape; distance measurements were not taken:
Rather, the number of complete and partial rolls, specific to a quarter
of a roll, were taken as an adequate measure of rolling mobility.
data sheet while "Degrees Rolled" was eliminated. Thus; the same data
shcets now entitled "Measurements of the Rolling Response from Prone,
Supine; and Sidelying" (see Figure 1); were used with cach child, regard-

less of the ability to roll from prone to supine and supine to prone.
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S-supine
Si-sidelying

R-right

L-left

SH-shoulder
PE-pelvis

R-reliability

Trunk Rotation

. _Body Part
Leading Roll

Mobilaty

o
-
QI
—
-
et
=1
w
ol
-
o
=
o

O B & ® sH

PE

less
1/4

11/4
21/4

than 1/4 roll

1/2 3/4 1 roll
11/2 13/4 2 rolls
21/2

23/4 3 rolls_

l1ess
174.
1174
2173

than I/4 roll ..
172..374_ .1 611 -
1172 1374 2 rolls
2172 2374 3 r5lls

less
1/4
11/4
21/3

than 174 roll_ .

1/2 3749 1 roll_  _
1172 13/4 2 rolls
21/2 23/49 3 rolls

P rolling over L

PE

less
1/4

11/4
2173

than 1/4 roll

1/2 3/4 1 roll
11/2 1374 2 rolls
2172 234 3 Séiié

P roiiiﬁg over t

PE

less
174,
1174
2173

than 1/4 roll

1/2..3/74...1 roll ..
1172 1374 2 rolls
2172 2374 3 rolls

Q!

(SL L to S)

less
174
11/4
21/3

than 1/4 roll_ .

172 3/4..1 roll_ _
1172 1374 2 rolls
21/2 23/4 3 rolls

S rolling over R

less
1/4_
11/4

21/3

than 1/4 roll

1/2°3/4 1 roll
11/ 13/4 2 rolls

21/ 23/4 3 rolls

bony

S rclling over R

p SH

leéss
174
1174
2174

than 1/4 roll
1/2..374_ .1 ro1l
1172 1374
2172 2374

(SL R to P)

less
1/4
11/4
21/4

.than 174 roll_ .

1/2 374 .1 roll
11/2 13/4 2 rolls
2172 23/4 3 rolls

-

O B R W SH

PE

less
1/4

11/4
2174

3/4_1 roll
13/3 2 rolls
2374 3 rolls

172
11/2
2172

5 rolling over L

o*~B R W sH

PE

less
174
1174
21/4

thin I/4 roll .

172 .3/4 .1 roll .
1172 1374 2 rolls
2172 2374 3 rolls

(SL L to P)

= |
0

O B R

less
1/4.
11/4

21/4

than 1/4 voll
1/2 3/4 1
11/2 13/4 2 rolls
212 23/4 3 ralls

ERIC

Aruitoxt provided by Eic:

i

—— -slean [y Trial— —

Figure 1. Data Sheet
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=~ determine the duration of each trial. Because they gave an auditory bue
uhen stopped and started, it was believed to be impossible o obtain 2
valid reliability measure of this descriptor. More significantly, it
was difficult to similtaneously facilitate a rolling response {often by
holding a toy in ohe hand); observe that response; and operate a stopwatch.
This was particularly true when it was necessary to keep an eye on the
stopwatch fg} the first 30 seconds of a trial in order to elimirate that

_trial if the child failed to make a rolling FFSﬁéﬁéé; Thus; “Duration®

as a descriptor was eliminated. Instead; a timer was set before each -

trial which then lasted 60 seconds or until the child made three conse-
cutive rolls in the same direction, wWhichever came first.

Finally, the body part leading the roll was added as a descriptor

"to the data sheet. The addition of this descriptor would permit a
systematic énaiysis of the body part jnitiating the roll (i;é;;-shéuidér
vs. pelvis) in both handicapped and nonhandicapped subjects.

Two procedural changes-were made during the replication. First,
the number 6fczriéis per session was reduced by approximatéiy ona=half,
The number of trials taken from prone and from supine changed froi six
to four in an Sfféﬁbf to 5:évéﬁf the child from fatiguing. In addftioh;'

failed to make at Teast a half of a roll in a particular direction fron
prone or supine. |

Second, the observation period for degrees of trunk rotation was
more épéé?f?ééfiy stated in the procedures used during the replication

than in the original study: In the original study; the maximum degrees

207.
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the experience of this investigator that: (1) it was extremely. difficult

to observe the two elastic bands daring an entire trial without physically

' mov ing. into*th? chiid‘s’roiiihg space or Viéﬁéiiy'ai§fﬁééfihé the child

by hovering over‘ﬁ]m or her; and (2) the maX1mun degrees of trunk rotation

most frequentky occurred dur1ng the f1rs;;quarter of a-roll. Thus, it

was decided that Ehe observat1on per10d Tor trunk rotation wou]d be : 0

dur1ng the f1rst quarter of the f1rst roll that the chl]d_magérdur1ng

each trial. . 7 B
One change was made in the measurement Systems used to resord the

r611ing response. Eiastﬁc g%hﬂ #i;jpidtéd 66 the ﬁ?ﬁﬁie line and usad

22:5°; 45°, 90°, and 360° 1ncrements, 1n the or1g1na1 study Degrees of

trunk rotation were recorded in these f1gures . During the process of
replication; however, the degrees of trunk rotation almost ihvafiaﬁij

fell somewhere between those exact f1gun§s and their use on the data

sheet was felt to be inaccurate. Therefore, éxacilméasuréméhts were
replaced by a series of short ranges of degrees of trink rotation. Fér
example, "0°" was repjaced by "between 0° and 11.25%% of trunk Fotation. N

In increasing ‘order; the ranges were "between 11.25° to 22,5°," "betw°en
23:5° and 45°" and "more’ than 45°." Changes in the design of the band

reflect these revisions (see Figure 2). For the sake of converience, a

change was also made in the design of elastic band #2, placed at the

S S
level of the umbilicus: Thé original study had color coded elastic band

#2 in the same ihcféméﬁts'ag éiaéfic-band #1. burihg the rEpiitétidh;

4

-
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Elastic band #1

White

R
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Elastic bands'fbr'rbllihg'a

Figure 2

4

Elastic band #2.

Aruitoxt provided by Eic:
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between the arrows and discreet points on elastic band #1. By using

arrows instead of colors on elastic band #2, the construction time was

" [
cut by approximately one-half. ; .
A second replication was initiated in which an additional revision
was made. Those'people who ‘observed and recorded the rolling response 5
(the evaluator and another observer) were no longer involved in facilitating
the response. Another gerson was used during each session to encourage
the child to roll. This person did not record the rolling response, but
. functioned as a facilitator only. Except for this change, the methods
used gg}ihg_ihé second replication were identical to those used during
. the first. / | e
7 - ,':T
| % )
;
] ‘ %
i \i\
N —
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SETTING: Classroom

B O,

\ lode; % - 0 am sUppért

URIL.

reftief

RELIBILITY: £7.5 /5

- y
\/ 'f\; props it Orié fo;earm other anm o support | .
. S
. props on forearms £
j | N
- BrOpS 6 forearm and s Extanded af
H prOBS O extended ams
R Lright am N
. L = left am | . '
1 ' ‘ - ' o '
~ HEAD ERECT DESCRIPTORS UPPER EXTREMITY WEIGHT BEARING OESCRIPTORS |
T e (ke [ T TN Reliability
ot | tead |t Pt 8 LR LR L RL R LR LR
Tumns | LIfts | o222 ias Head Erect [+ 4 [ 717 & [ ; N T
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Ieasurc ¢nt of tre Rollind fesponse EremProne, -Sunire: and Sidélying

. iae Loretla - . twtuator DD .,
Date I?fi Lf’? . Observer AT -
_ - Peseristors o B
~ L Co L N B R . S
P - prone_ R - richt 0 orange (0-11.35%) . SH = shoulder
i I . S - sudine- L= lefe B - blde (11.2’5-2{.50) PE - pelwis
) + SL- sifelyin R4 red.  22:5-157) -
L W-ownite Jqver 33°) K- reliasilizy
. J Triil Truk Ratation Ls:;i’apigon Fosti4 R
] P over & T (5 R S&PL 1 Tess tnan 1 -
: R eF _ .o S MY 2 1 rell
S ; 13 13/25138 2 rolls
o 21/4 21427 238 3 rells
- P over R 0 RO SH o pE Yess than 18 roll -
) g - : 17670 172 34 1 reld
, . A CONY L2 13/ 2orells
LN - A4 272 7% 3rolls
¥ - T {SL R to §) 0 B R W S PE less thad 1/3 roll
< ' B : A5y 3% 1l
1812 13E 2 rolts
e , ) o , 274 22 23/3 3 rolls
P over ¢ SH  PE ie;z than 372 rol1
. A w2 3a 1N
. S8 72 134 2 rolig
; 2178 2172 2374 3 relis
' - . Pevert s PE less than 1/8 rall
‘ A ’ A4 3s 1ol .
s - : K ' 1178 11/2 13/4 2 rolls
’ ' 5 21/3 2172 23/4  3rclis
~ (5L L to s} 0 B R ® SHOPE . dnss wian 178 roll
. A8 12 38 roil
: . . ‘ 1174 1172 1378 2 roils
o 278 2172 233 3 rolis
! 5 over R - 0 ROW SH. PE | less than 178 roll .
A WM& 12 34 . 1 reld
\ . A7 1172 138 2 rolls
R _ o y /3 2172 238 3 rohis
- ‘ S GverR YOIN s fe Veis than i/d rell
, : X e T 12 34 1ol
‘ ' 3 /e 1y2 0 13/4 0 2 ralls
_ , 23 2172 2373 3 rolls
. (St R to p) 0 B R W _ SH Pt less than 173 /g1l 9
_ - ‘8172 38 reni
“ : o . 1781722 1373 2 rolis
' ‘ ; ¥ - 278 2172 214 3 rolls
- 5 over 0 '~ RO sk less than 178 roll
; : ) 4 1/2 34 1 roll
- e WA i1z 1174 2 rolly
. , R : 21784 2142 23/3 3 rolls
' . S over L 'o'ii W sk PL . egE th S
: : ~1/4 c3/8: 1 roll
. . 1173 < Y3/3 2 rolrs
S ‘ ‘ o 2174 21727 pI3 3 rolls
(<CL s p) 0 8 'R W BTN less than 178 ot /.
" V2 V2 S VT R WL
W/ W/Z2& 1374 2 ralls
214 21/ 72378 3 relis
- » B '7”'7 i'i . .
b : . R 2‘9070 R R—_
T Mean R por teision —
- ‘ PEg
oy 21 5 =
O
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APPENDIX H
_ Interobserver Reliability Scores for Each Subject

= per Measure and peir Session




“Reliability Scorés by Measure for
~each Session for Sam (Subject 1)

e

Sessions

‘Postural Reactions

(Equilibriun Parachute  Righting  Overall

Probes

ATHR

Ro11ing

1
20

Hean por-
dsure Across
Sessions

e e amn e deg e o e -

00

0

o

100
100

100

100 0
100 00

w0
BT
R
100
0

100 90
100 100

100 30

93 - 8.3

97,7

100

5
3.3

93.3

100
100
93.3

- B3:3
97,7

97.7

90

95.1

100

100

80
100

100

87.5 °

100

87.5

8775
v 75

100

96

89.6

i
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Reliability Scores by Measure for
each Session for Janet {Siubject 2)

Postural Reactions

fquilibriun  Parachute  Righting  Overal]

Probes -

- Mean per
Measure Agross
'+ Sessions

160
100
100
100
100

10

100

100
100
100

100
100

0
0

100

100

100

100

100

100

00

100

100




b

_Reliability Scores by Measure for
each Session for Charlie (Subject 3)

P . =g -
L

Postural Reactions Probes

Session Equilibriun  Parachute  Righting  Overall ATNR  Rolling

19 100 100 100 100
26 100 150 100 100 §9\>

29 100 100 100 100 100 S 100
35 100 100 100 100 100

39 100 100 100 00 " 100
51 100 ° 100 100 100
54 100 100 - 100 100 100
59 .. 100 100 100 . 7100

77 100 : 100 100 " 100 100

102 . 100 100 100 . 100 100 100

)

Mean per - o o B o
Measire Across 100 100 100 © 100 9% 100
Sessions - ' . o

B dl



| Reliability Scores by Measiré for
‘ each Session for Loretta (Subject 4)

Postural Reactions , Probes
| | .

 Session Equilibrium  Parachute  Righting  Overall ATNR| Rol1ing

2 0, w0 w0 w0 100
29 CTE R 7.1 .
i | o w0
3 | R ]
5] 100 90 160 97.7 87.5
50 80 100 100 933
59 00 - 100 100 100
7 100 100 . 100 100
) 100 0w 0 10
0] S 1 R R | 93.3 |
101 | - 75
162 0 90 100 9.7 100 .
107 00 90 80 90
e o
114 SRV R ) o 10
 Mean-per . | - - o o
Measure Across 97.3 94.5 96.4 %.3 100 92:5
sessions . | o | .




Reliability Scores by Measure for
- each Session ¥or Kathy (Subject 5)

Session

Postural Reactions

Equilibriun  Parachute Righting  Overall

i "

Probes

Head Erect

ATAR

14
21
23
2%
30
38
49
53
73
84
86
88
100
_ Medn per
Measure Across
Sessions

100

100

100
100
100

100

100

100

100
100
100

100
100
100
L
K
100
199
%
90

97.5

100
100

100

100

100

100

89.7
711

87.5

57.8




Reliability Scores by Measure: for
each Session for Marilyn {Subject 6)

Session

~ Pastural Reactions

| Probes

ATNR  Head Er§q§

25
)
38
43
50
58
70
7

119

. Mean per
‘Measure Across
Sessions

100
100

,

100N

100
100

100
- 100

100
100

100

100
100

- 160
57” 196 }
1

100

100

100

80
7. 100

90 - 100

100

76;7 100

' ‘
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Re]uab131ty Stores by Measurq for " 'ﬂ;
each Session for Matt (Subaect 7

— ‘ oL ._._..—._\_ o

N
I

" L-

“ .,i\".(_‘\'-.

| Postural Reactions

Al .

-\,

,,,717 ." T “__
Session "Equilibrium

Parachute nghtTHQ‘

0vera11' i

u._,/*/“r

A
8 100
14 100
A 10
26 100
38 , 100
49 160
,53‘ 160

Measure Across 100
Sessions

o . A
100__ U /5 AR

-

U T/ IR
100 00 106

0 w0 108

100 100 100

100 100

o
100 - 100

100 100

100 9%.7 - 9.7

AT
.‘ ) :

FUEE

i

f 10100

100 160

?.

Probes f*i37~
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